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PHOSPHODIESTERASE INHIBITORS 



Field of the Invention 

The present invention relates to isoxazoline derivatives and their analogues, which 
5 can be used as phosphodiesterase (PDE) type IV selective inhibitors. Compounds 
disclosed herein can be useful in the treatment of AIDS, asthma, arthritis, bronchitis, 
chronic obstructive pulmonary disease (COPD), psoriasis, allergic rhinitis, shock, atopic 
dermatitis, Crohn's disease, adult respiratory distress syndrome (ARDS), eosinophilic 
granuloma, allergic conjunctivitis, osteoarthritis, ulcerative colitis and other inflammatory 
10 diseases especially in humans. Processes for the preparation of disclosed compounds, 
pharmaceutical compositions containing the disclosed compounds, and their use as PDE 
type IV selective inhibitors, are provided. 

Background of the Invention 

It is known that cyclic adenosine-3\5 '-monophosphate (cAMP) exhibits an 
15 important role of acting as an intracellular secondary messenger (E.W. Sutherland, and 
T.W. Roll, Pharmacol.Rev,1960,12, 265). Its intracellular hydrolysis to adenosine 5'- 
monophosphate (AMP) causes number of inflammatory conditions which are not limited 
to psoriasis, allergic rhinitis, shock, atopic dermatitis, Crohn's disease, adult respiratory 
distress syndrome (ARDS), eosinophilic granuloma, allergic conjunctivitis, osteoarthritis, 
20 ulcerative colitis. The most important role in the control of cAMP (as well as of cGMP) 
level is played by cyclic nucleotide phosphodiesterases (PDE) which represents a 
biochemically and functionally, highly variable superfamily of the enzyme; eight distinct 
families with more than 15 gene products are currently recognized. Although PDE I, PDE 
II, PDE m, PDE IV, and PDE VII all use cAMP as a substrate, only PDE IV and PDE VH 
25 are highly selective for hydrolysis of cAMP. Inhibitors of PDE, particularly the PDE IV 
inhibitors, such as rolipram or Ro-1724 are therefore known as cAMP-enhancers. Immune 
cells contain type IV and type III PDE, the PDE TV type being prevalent in human 
mononuclear cells. Thus the inhibition of phosphodiesterase type IV has been a target for 
modulation and, accordingly, for therapeutic intervention in a range of disease processes. 
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The initial observation that xanthine derivatives, theophylline and caffeine inhibit 
the hydrolysis of cAMP led to the discovery of the required hydrolytic activity in the 
cyclic nucleotide phosphodiesterase (PDE) enzymes. More recently, distinct classes of 
PDE have been recognized (J.A. Bervo and D.H. Reifsnyder, TIPS, 1990, 11, 150), and 
5 their selective inhibition has led to improved drug therapy (CD. Nicholus, R.A. Challiss 
and M. Shahid, HPS, 1991, 12, 19). Thus it was recognized that inhibition of PDE IV 
could lead to inhibition of inflammatory mediator release (M.W. Verghese et. al, J. Mol. 
Cell. Cardiol, 1989, 12 (Suppl.II), S 61) and airway smooth muscle relaxation. 

U.S. Patent No. 5,686,434 (National stage of WO 95/14680) discloses 3-aryl-2- 
10 isoxazolines as anti-inflammatory agents. U.S. Patent Nos. 6,1 14,367 and 5, 869,511 
(National stage of WO 95/24398) disclose isoxazoline compounds as inhibitors of TNF 
release. WO 95/14681 discloses a series of isoxazoline compounds as anti-inflammatory 
agents. WO 02/100332 discloses isoxazoline compounds having macrophage inhibitory 
factor (MIF) antagonist activity. 

15 Summary of the Invention H 

The present invention provides isoxazoline derivatives and their analogues, which 
can be used for the treatment of AIDS, asthma, arthritis, bronchitis, chronic obstructive 
pulmonary disease (COPD), psoriasis, allergic rhinitis, shock, atopic dermatitis, Crohn's 
disease, adult respiratory distress syndrome (ARDS), eosinophilic granuloma, allergic 
20 conjunctivitis, osteoarthritis, ulcerative colitis and other inflammatory diseases, and the 
processes for the synthesis of these compounds. 

Pharmaceutically acceptable salts, pharmaceutically acceptable solvates, 
enantiomers, diastereomers or N-oxides of these compounds having the same type of 

* 

activity are also provided. 

25 Pharmaceutical compositions containing the compounds, which may also contain 

pharmaceutically acceptable carriers or diluents, can be used for the treatment of AIDS, 
asthma, arthritis, bronchitis, chronic obstructive pulmonary disease (COPD), psoriasis, 
allergic rhinitis, shock, atopic dermatitis, Crohn's disease, adult respiratory distress 
syndrome, eosinophilic granuloma, allergic conjunctivitis, osteoarthritis, ulcerative colitis 

30 and other inflammatory diseases. 
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Other aspects will be set forth in the accompanying description which follows and 
in part will be apparent from the description or may be learnt by the practice of the 
invention. 

In accordance with one aspect, there are provided compounds having the structure 
of Formula I: 




^ R 2 Ri 

Formula I 

their pharmaceutical^ acceptable salts, pharmaceutical^ acceptable solvates, 
enantiomers, diastereomers or N-oxides. 

When X is oxygen in Formula I: 

15 Ri can represent: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; cyano; nitro; amino; 
substituted amino; hydroxyl; alkoxy; aryloxy; COR' or COOR' (wherein R' can be 
hydrogen, alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, aryl, aralkyl, heterocyclyl, 
(heterocyclyl)alkyl, or (heteroaryl)alkyl); aryl; aralkyl; heteroaryl; heterocyclyl; 
(heteroaryl) alkyl; (heterocyclyl) alkyl; (CH2)i-40R' (wherein R' is as defined above, but 

20 also including hydroxy); C(=0)NR x R y (wherein R x and R y can be independently selected 
from hydrogen, alkyl, C3.6 alkenyl, C 3 -$ alkynyl, (unsaturated cycloalkyl, aryl, aralkyl, 
heteroaryl, heterocyclyl, heteroarylalkyl, or heterocyclylalkyl); or (CH2)m-C(=0)R 3 
[wherein m is an integer in the range of 0-2 and R3 can be optionally substituted Rp or R^ 
(wherein Rp can be a 4-12 membered (unsaturated monocyclic or bicyclic ring containing 

25 1-4 heteroatom(s) selected from N, O and S wherein the ring can be attached to 

(CH 2 ) m C(=0) through N and Rq can be a 4-12 membered (unsaturated monocyclic or 
bicyclic ring containing 0-4 heteroatom(s) selected from the group consisting of N, O and 
S wherein the ring can be attached to (CH 2 ) m C(=0) through C) and wherein the 
substituents of R3 can be one or more of: alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, 

30 halogen, hydroxyl, alkoxy, aryloxy, nitro, cyano, amino, substituted amino, hydroxyalkyl, 
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oxo, acyl, optionally substituted amino (wherein the substituents are selected from C1-C6 
alkyl, aryl, aralkyl, or cycloalkyl), aryl, carboxyl, alkaryl, carbamoyl, alkyl ether, 
C(=0)NRsR6 (wherein R5 and R$ are independently selected from hydrogen, alkyl, C3-6 
alkenyl, C3-6 alkynyl, aryl, and aralkyl), optionally substituted monocyclic or bicyclic 4-12 
5 membered carbocyclic ring system (wherein the optional substituent(s) is/are selected 
from alkyl, alkenyl, alkynyl, halogen, hydroxyl, and alkoxy), heteroaryl, heterocyclyl, 
heteroarylalkyl, or heterocyclylalkyl]. 

R 2 can represent: cyano; heteroaryl; heterocyclyl; or (CH2) n NHCOR7 (wherein n 
represents an integer 1 to 6 and R7 can represent hydrogen, alkyl, alkenyl, alkynyl, 
10 (unsaturated , cycloalkyl, alkoxy, aryloxy, aryl, aralkyl, heteroaryl, heterocyclyl, 

(CH 2 )i-40R' wherein R' is the same as defined above, or NR x R y wherein R x and R y are the 
same as defined above). 

R4 can represent: hydrogen; alkyl; halogen; cyano; carboxy; or C(=0)NR x R y wherein R x 
and R y are the same as defined above. 

15 Xi and X2 can be independently selected from: hydrogen; alkyl; alkenyl; alkynyl; 
cycloalkyl; acyl; aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl)alkyl; or 

* 

(heterocyclyl)alkyl. 

Y can represent: an oxygen atom; a sulphur atom; or NR (wherein R is selected from 
hydrogen, alkyl, alkenyl, alkynyl, unsaturated) cycloalkyl, acyl, aryl, aralkyl, heteroaryl, 
20 heterocyclyl, (heteroaryl)alkyl, or (heterocyclyl)alkyl). 

Yi and Y2 can be independently selected from: hydrogen; alkyl; nitro; cyano; halogen; 
OR wherein R is the same as defined earlier; SR wherein R is the same as defined earlier; 
NHR wherein R is the same as defined earlier; COOR'; or COR' wherein R' is the same 
as defined above. 

25 Further, Yi and X 2 , Xi and Y 2 , X\ and X 2 may together form a cyclic ring fused with the 
ring A containing 3-5 carbon atoms within the ring and having 1-3 heteroatoms selected 
from N, O or S. 

When X is NRs or S wherein R 8 is hydrogen, lower alkyl (C r C6) or aryl: 
Ri, R4, Xi, X 2 , Y, Yi and Y 2 are the same as defined above. 
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R2 can represent: (CH) n NHCOR7 (wherein n represents an integer 1 to 6 and R7 is the 
same as defined above), with the provisio that when R 2 is heterocyclyl, R\ can not be 
(CH 2 )^OR', C(0)NR x R y or (CH 2 ) m -C(=0)R 3 . 

In one particular embodiment, there are provided compounds having the structure 
5 of Formula XXXII, 



10 




Formula XXXII 



their pharmaceutical^ acceptable salts, pharmaceutical^ acceptable solvates, 
enantiomers, diastereomers or N~oxides. 

15 In such compounds of Formula XXXII, 

Y, Yt, Y 2 , Ri and R4 can be as defined for Formula I; 
Xi can be alkyl; 

X 2 can be alkyl, cycloalkyl, or aralkyl; 

X 3 , X4, X 5 and Xe can be independently selected from C, CH, CH 2 , CO, CS, NH, N, O 
20 and S; 

R15, Ri6, and R 17 can be independently selected from no atom, alkyl, COCH3, COOQH5, 
NH 2 , NH-cyclopropyl, CN and SH; and 

represents an optional double bond. 

25 In another embodiment, there are provided compounds having the structure of 

Formula XXXm, 
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Y-X 2 



their phannaceutically acceptable salts, pharmaceutically acceptable solvates, 
1 0 enantiomers, diastereomers or N-oxides. 
In such compounds of Formula XXXIII, 
Y, Yi, Y 2 , Xi, X 2 , Ri and R4 can be as defined for Formula I; 

X7 can be O or S; and 

Ri8 can represent hydrogen, alkyl, aryl, heteroaryl, cycloalkyl, or heterocyclyl. 

15 In yet another embodiment, there are provided compounds having the structure of 

Formula XXXIV, 



their pharmaceutically acceptable salts, pharmaceutically acceptable solvates, 
enantiomers, diastereomers or N-oxides. 

25 In such compounds of Formula XXXIV, 

Y, Yi, Y 2 , Xi, X2, Ri and R4 can be as defined for Formula I; and 

R19 can represent cyano, -CONHNH 2 , -C(NH 2 )=N-0-C(0)R\ (CH 2 ) n NHCOR 7 or 6- 
membered heteroaryl, wherein R', R 7 and n are the same as defined for Formula I. 



Ri 

Formula XXXTV 




Y-X 2 



The following definitions apply to terms as used herein: 
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The term "alkyl," unless otherwise specified, refers to a monoradical branched or 
unbranched saturated hydrocarbon chain having from 1 to 20 carbon atoms. This term can 
be exemplified by groups such as methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, 
sec-butyl, t-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, n-decyl, tetradecyl, and the like. 
5 Alkyl groups may be substituted further with one or more substituents selected from 
alkenyl, alkynyl, alkoxy, cycloalkyl, cycloalkenyl, acyl, acylamino, acyloxy, 
alkoxycarbonylamino, azido, cyano, halogen, hydroxy, oxo, thiocarbonyl, carboxy, 
carboxyalkyl, aryl, heterocyclyl, heteroaryl, arylthio, thiol, alkylthio, aryloxy, nitro, 
aminosulfonyl, aminocarbonylaitiino, -NHC(=0)Rf, -NRfRq, -C( = ^0)NRfR< 5 , 

1 0 -NHC(=0)NR f R q , > -C(=0)heteroaryl, C(=0)heterocyclyl, -0-C(=0)NRfRq {wherein R f 
and Rq are independently selected from alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl, 
aralkyl, heterocyclyl, heteroaryl, heterocyclylalkyl, heteroarylalkyl}, nitro, or -SO2R6 
(wherein Re is alkyl, alkenyl, alkynyl, cycloalkyl, aralkyl, aryl, heterocyclyl, heteroaryl, 
heteroarylalkyl or heterocyclylalkyl). Unless otherwise constrained by the definition, 

15 alkyl substituents may be further substituted by 1-3 substituents selected from alkyl, 

carboxy, -NRfRq, -C(=0)NRfRq, -OC(=0) NRfRq , -NHC(=0)NRfRq (wherein R f and Rq 
are the same as defined earlier), hydroxy, alkoxy, halogen, CF3, cyano, and -SO2R& 
(wherein Re are the same as defined earlier); or an alkyl group also may be interrupted by 
1-5 atoms of groups independently selected from oxygen, sulfur or -NR*- {wherein R a is 

20 selected from hydrogen, alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, acyl, 
aralkyl, -C(=0)ORf (wherein Rf is the same as defined earlier), S0 2 R6 (where Re is as 
defined earlier), or -C(=0)NRfRq (wherein Rf and Rq are as defined earlier)}. Unless 
otherwise constrained by the definition, all substituents may be substituted further by 1-3 
substituents selected from alkyl, carboxy, -NRfRq, -C (=0)NR*Rq, -0-C(==0)NR f Rq 

25 (wherein Rf and R<j are the same as defined earlier) hydroxy, alkoxy, halogen, CF3, cyano, 
and -SO2R6 (where Re is same as defined earlier); or an alkyl group as defined above that 
has both substituents as defined above and is also interrupted by 1-5 atoms or groups as 
defined above. 

The term "alkenyl," unless otherwise specified, refers to a monoradical of a 
30 branched or unbranched unsaturated hydrocarbon group having from 2 to 20 carbon atoms 
with cis, trans, or geminal geometry. In the event that alkenyl is attached to a heteroatom, 
the double bond cannot be alpha to the heteroatom. Alkenyl groups may be substituted 
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further with one or more substituents selected from alkyl, alkynyl, alkoxy, cycloalkyl, 
cycloalkenyl, acyl, acylamino, acyloxy, -NHC (=0)R f , -NRR,, -C(=0)NRfR,, 
-NHC(=0)NRfRq, -0-C(=0)NRfR, (wherein R f and R, are the same as defined earlier), 
alkoxycarbonylamino, azido, cyano, halogen, hydroxy, oxo, thiocarbonyl, carboxy, 

5 arylthio, thiol, alkylthio, aryl, aralkyl, aryloxy, heterocyclyl, heteroaryl, heterocyclyl alkyl, 
heteroaryl alkyl, aminosulfonyl, ammocarbonylaniino, alkoxyamino, nitro, or S0 2 R> 
(wherein Re are is same as defined earlier). Unless otherwise constrained by the 
definition, alkenyl substituents optionally may be substituted further by 1-3 substituents 
selected from alkyl, carboxy, hydroxy, alkoxy, halogen, -CF 3 , cyano, -NRfRq, 

10 -C(=0)NRfRq, -0-C(=0)NRfRq (wherein R f and R, are the same as defined earlier) and 
-S02R«( where R; is same as defined earlier). 

The term "alkynyl," unless otherwise specified, refers to a monoradical of an 
unsaturated hydrocarbon, having from 2 to 20 carbon atoms. In the event that alkynyl is 
attached to a heteroatom, the triple bond cannot be alpha to the heteroatom. Alkynyl 

1 5 groups may be substituted further with one or more substituents selected from alkyl, 

alkenyl, alkoxy, cycloalkyl, cycloalkenyl, acyl, acylamino, acyloxy, alkoxycarbonylamino, 
azido, cyano, halogen, hydroxy, oxo, thiocarbonyl, carboxy, arylthio, thiol, alkylthio, aryl, 
aralkyl, aryloxy, aminosulfonyl, ammocarbonylamino, nitro, heterocyclyl, heteroaryl, 
heterocyclylalkyl, heteroarylalkyl, -NHC(=0)R f , -NRfR,, -NHC(=0)NRR, , 

20 -C(=0)NRfR,, -0-C(=0)NRfR, (wherein R f and R, are the same as defined earlier), or 
-SCfeR, (wherein Re is as defined earlier). Unless otherwise constrained by the definition, 
alkynyl substituents optionally may be substituted further by 1-3 substituents selected 
from alkyl, carboxy, carboxyalkyl, hydroxy, alkoxy, halogen, CF 3 , -NRfR,, -C(=0)NRR<,, 
-NHC(=0)NRfR, , -C(=0)NRfR, (wherein R f and R, are the same as defined earlier), 

25 . cyano, or -S0 2 R; (where Rs is same as defined earlier). 

The term "cycloalkyl," unless otherwise specified, refers to cyclic alkyl groups of 
from 3 to 20 carbon atoms having a single cyclic ring or multiple condensed rings, which 
may optionally contain one or more olefinic bonds, unless otherwise constrained by the 
definition. Such cycloalkyl groups can include, for example, single ring structures, 

30 including cyclopropyl, cyclobutyl, cyclooctyl, cyclopentenyl, and the like, or multiple ring 
structures, including adamantanyl, and bicyclo [2.2.1] heptane, or cyclic alkyl groups to 
which is fused an aryl group, for example, indane, and the like. Spiro and fused ring 
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structures can also be included. Cycloalkyl groups may be substituted further with one or 
more substituents selected from alkyl, alkenyl, alkynyl, alkoxy, cycloalkyl, cycloalkenyl, 
acyl, acylamino, acyloxy, alkoxycarbonylamino, azido, cyano, halogen, hydroxy, oxo, 
thiocarbonyl, carboxy, carboxyalkyl, arylthio, thiol, alkylthio, aryl, aralkyl, aryloxy, 
5 aminosulfonyl, aminocarbonylamino, -NRfRq, -NHC(=0)NRfRq, -NHC(=0)R f , 

-C(=0)NR f Rq, -0-C(=0)NRfRq (wherein Rf and R<j are the same as defined earlier), nitro, 
heterocyclyl, heteroaryl, heterocyclylalkyl, heteroarylalkyl, or SCh-R* (wherein Re is same 
as defined earlier). Unless otherwise constrained by the definition, cycloalkyl substituents 
optionally may be substituted further by 1-3 substituents selected from alkyl, carboxy, 
10 hydroxy, alkoxy, halogen, CF 3 , -NRfRq, -C(=0)NR f R q , -NHC(K))NRfRq , 

-0-C(=0)NR f Rq (wherein Rf and Rq are the same as defined earlier), cyano or -SO2R6 
(where R$ is same as defined earlier). 

The term "alkoxy" denotes the group O- alkyl, wherein alkyl is the same as defined 

above. 

15 The term "aryl," unless otherwise specified, refers to carbocyclic aromatic groups, 

for example, phenyl, biphenyl or napthyl ring and the like, optionally substituted with 1 to 
3 substituents selected from halogen (e.g., F, CI, Br, I), hydroxy, alkyl, alkenyl, alkynyl, 
cycloalkyl, alkoxy, acyl, aryloxy, CF 3 , cyano, nitro, COORe (wherein Re is hydrogen, 
alkyl, alkenyl, cycloalkyl, aralkyl, heterocyclylalkyl, heteroarylalkyl), NHC(=0)R f , 

20 -NRfRq, -C(=0)NRfRq, -NHC(=0)NR f R q , -0-C(=0)NR f R q (wherein R f and R<, are the 
same as defined earlier), -SO2R6 (wherein R$ is same as defined earlier), carboxy, 
heterocyclyl, heteroaryl, heterocyclylalkyl, heteroarylalkyl or amino carbonyl amino. The 
aryl group optionally may be fused with a cycloalkyl group, wherein the cycloalkyl group 
may optionally contain heteroatoms selected from O, N or S. 

25 The term "aralkyl," unless otherwise specified, refers to alkyl-aryl linked through 

an alkyl portion (wherein alkyl is as defined above) and the alkyl portion contains 1-6 
carbon atoms and aryl is as defined below. Examples of aralkyl groups include benzyl, 
ethylphenyl and the like. 

The term "aralkenyl," unless otherwise specified, refers to alkenyl-aryl linked 

30 through alkenyl (wherein alkenyl is as defined above) portion and the alkenyl portion 
contains 1 to 6 carbon atoms and aryl is as defined below. 

The term "aryloxy" denotes the group O-aryl, wherein aryl is as defined above. 
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The term "carboxy," as defined herein, refers to -C(=0)OH. 
The term "heteroaryl," unless otherwise specified, refers to an aromatic ring 
structure containing 5 or 6 ring atoms, or a bicyclic aromatic group having from 8 to 10 
ring atoms, with one or more heteroatom(s) independently selected from N, O or S 
5 optionally substituted with 1 to 4 substituent(s) selected from halogen (e.g., F, CI, Br, I), 
hydroxy, alkyl, alkenyl, alkynyl, cycloalkyl, acyl, carboxy, aryl, alkoxy, araDcyl, cyano, 
nitro, heterocyclyl, heteroaryl, -NR f Rq, CH=NOH, -<CH2)wC(=0)Rg {wherein w is an 
integer from 0-4 and Rg is hydrogen, hydroxy, OR f , NRfRq, -NHOR z or -NHOH}, 
-C(=0)NRfRq and -NHC(=0)NRfRq , -S0 2 R6, -aC(=0)NR f Rq, -0-C(=0)R f , 

10 -0-C(=0)ORf (wherein R6, Rf and Rq are as defined earlier, and R* is alkyl, cycloalkyl, 
aryl, heteroaryl, heterocyclyl, heteroarylalkyl or heterocyclylalkyl). Unless otherwise 
constrained by the definition, the substituents are attached to a ring atom, i.e. 9 carbon or 
heteroatom in the ring. Examples of heteroaryl groups include oxazolyl, imidazolyl, 
pyrrolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl, thiazolyl, oxadiazolyl, benzoimidazolyl, 

15 thiadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, thienyl, isoxazolyl, triazinyl, 
furanyl, benzofuranyl, indolyl, benzothiazolyl, or benzoxazolyl, and the like. 

The term 'heterocyclyl," unless otherwise specified, refers to a non-aromatic 
monocyclic or bicyclic cycloalkyl group having 5 to 10 atoms wherein 1 to 4 carbon atoms 
in a ring are replaced by heteroatoms selected from O, S or N, and optionally are 

20 benzofused or fused heteroaryl having 5-6 ring members and/or optionally are substituted, 
wherein the substituents are selected from halogen (e.g. 9 F, CI, Br, I), hydroxy, alkyl, 
alkenyl, alkynyl, cycloalkyl, acyl, aryl, alkoxy, alkaryl, cyano, nitro, oxo, carboxy, 
heterocyclyl, heteroaryl, -0-C(=0)R f , -0-C(=0)OR f , -C(=0)NR^, S0 2 R6, 
-OC(=0)NRfR< 1 , -NHC(=0)NRfR q , -NRfRq (wherein R*, R f and Rq are as defined earlier) 

25 or guanidine. Heterocyclyl can optionally include rings having one or more double bonds. 
Unless otherwise constrained by the definition, the substituents are attached to the ring 
atom, i.e., carbon or heteroatom in the ring. Also, unless otherwise constrained by the 
definition, the heterocyclyl ring optionally may contain one or more olefinic bond(s). 
Examples of heterocyclyl groups include oxazolidinyl, tetrahydrofuranyl, dihydrofuranyl, 

30 dihydropyridinyl, dihydroisoxazolyl, dihydrobenzofuryl, azabicyclohexyl, dihydroindolyl, 
pyridinyl, isoindole 1,3-dione, piperidinyl or piperazinyl. 
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"Heteroarylalkyl" refers to alkyl-heteroaryl group linked through alkyl portion, 
wherein the alkyl and heteroaryl are as defined earlier. 

"Heterocyclylalkyl" refers to alkyl-heterocyclyl group linked through alkyl 
portion, wherein the alkyl and heterocyclyl are as defined earlier. 
5 "Acyl" refers to -C(=0)R" wherein R" is selected from hydrogen, alkyl, 

cycloalkyl, aryl, aralkyl, heteroaryl, heterocyclyl, heteroarylalkyl or heterocyclylalkyl. 

"Alkylcarbonyl" refers to -C(=0)R", wherein R" is selected from alkyl, 
cycloalkyl, aryl, aralkyl, heteroaryl, heterocyclyl, heteroarylalkyl or heterocyclylalkyl. 

"Alkylcarboxy" refers to -0-C(=0)R", wherein R" is selected from alkyl, 
1 0 cycloalkyl, aryl, aralkyl, heteroaryl, heterocyclyl, heteroarylalkyl or heterocyclylalkyl. 

"Amine," unless otherwise specified, refers to -NH2. "Substituted amine," unless 
otherwise specified, refers to -N (R1O2, wherein each R^ independently is selected from 
hydrogen {provided that both R k groups are not hydrogen (defined as "amino")}, alkyl, 
alkenyl, alkynyl, aralkyl, cycloalkyl, aryl, heteroaryl, heterocyclyl, heterocyclylalkyl, 

1 5 heteroarylalkyl, acyl, S0 2 R6 (wherein Re is as defined above), -C(=0)NRfRq , 
NHC(=0)NRfRq f or -NHC(=0)OR f (wherein R f and R^areas defined earlier) v 

"Thiocarbonyl" refers to -C(=S)H. "Substituted thiocarbonyl" refers to-C(=S)R", 
wherein R" is selected from alkyl, cycloalkyl, aryl, aralkyl, heteroaryl, heterocyclyl, 
heteroarylalkyl or heterocyclylalkyl, amine or substituted amine. 

20 Unless otherwise constrained by the definition, all substituents optionally may be 

substituted further by 1-3 substituents selected from alkyl, aralkyl, cycloalkyl, aryl, 
heteroaryl, heterocyclyl, carboxy, carboxyalkyl, hydroxy, alkoxy, halogen, CF 3 , cyano, 
-C(=T)NRfR q , -0(C=0)NRfRq (wherein Rf, Rq and T are the same as defined earlier) and 
-OC(=T)NRfR qj , -SO2R6 (where Re is the same as defined earlier). 

25 The term "leaving group" refers to groups that exhibit or potentially exhibit the 

properties of being labile under the synthetic conditions and also, of being readily 
separated from synthetic products under defined conditions. Examples of leaving groups 
include, but are not limited to, halogen (e.g., F, CI, Br, I), triflates, tosylate, mesylates, 
alkoxy, thioalkoxy, or hydroxy radicals and the like. 

30 The term "protecting groups" refers to moieties that prevent chemical reaction at a 

location of a molecule intended to be left unaffected during chemical modification of such 
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molecule. Unless otherwise specified, protecting groups may be used on groups, such as 
hydroxy, amino, or carboxy. Examples of protecting groups are found in T.W. Greene and 
P.G.M. Wuts, "Protective Groups in Organic Synthesis", 2 nd Ed., John Wiley and Sons, 
New York, N.Y., which is incorporated herein by reference. The species of the carboxylic 
5 protecting groups, amino protecting groups or hydroxy protecting groups employed are 
not critical, as long as the derivatised moieties/moiety is/are stable to conditions of 
subsequent reactions and can be removed without disrupting the remainder of the 
molecule. 

The term ''pharmaceutically acceptable salts" refers to derivatives of compounds 
10 that can be modified by forming their corresponding acid or base salts. Examples of 

pharmaceutically acceptable salts include, but are not limited to, mineral or organic acids 
salts of basic residues (such as amines), or alkali or organic salts of acidic residues (such 
as caiboxylic acids), and the like. 

The compounds provided herein can be used for treating AIDS, asthma, arthritis, 
15 bronchitis, chronic obstructive pulmonary disease, psoriasis, allergic rhinitis, shock, atopic 
dermatitis, Crohn's disease, adult respiratory distress syndrome, eosinophilic granuloma, 
allergic conjunctivitis, osteoarthritis, ulcerative colitis and other inflammatory diseases. 

In accordance with yet another aspect, there are provided processes for the 
preparation of the compounds as described herein. 

* • 

20 Detailed Description of the Invention 

The compounds described herein may be prepared by techniques well known in the 
art and familiar to the average synthetic organic chemist. In addition, the compounds of 
present invention may be prepared by the following reaction sequences as depicted in 
schemes I, IA, IB, H, IE, IV and V. 
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10 



15 



20 



25 



30 




N — OH 



H N * 
Formula V 




Formula III 



Y 2 

Formula IV 



Y 2 

Formula VI 




N — O R* 



Formula VD(a) 




NOH 



The compounds of Formula VII (a) can be prepared according to Scheme I. Thus, 
reacting a compound of Formula II with compound of Formula X 2 Z (wherein Z is 
halogen) to give a compound of Formula m [wherein Xi, X 2 (except hydrogen), Yi and Y 2 
are the same as defined earlier], which on reaction with hydroxylamine hydrochloride 
gives a compound of Formula IV, which on treatment with a compound of Formula V 
gives a compound of Formula VI (wherein Ri and R4 are the same as defined earlier and 
Rr represents [(CH^CN, COOH, COOCH3, CHO or pyridyl, wherein n is 0 to 2)], which 
on reaction with hydroxylamine hydrochloride (when Rr is CN) to give a compound of 
Formula VII, which is finally reacted with a compound of Formula (R'CO) 2 0 to give a 
compound of Formula' VII(a) ( wherein R' is the san as defined earlier) . 

The reaction of a compound of Formula II with a compound of Formula X 2 Z to 
give a compound of Formula m can be carried out in a solvent, for example, 
tetrahydrofuran, dimethylformamide, dimethylsulphoxide or acetonitrile. 

The reaction of a compound of Formula II with compound of Formula X 2 Z can be 
carried out in the presence of potassium iodide and an inorganic base, for example, sodium 
carbonate, sodium bicarbonate, potassium carbonate or potassium bicarbonate. 

The reaction of a compound of Formula m with hydroxylamine hydrochloride to 
give a compound of Formula IV can be carried out in the presence of sodium acetate or 
potassium acetate in a solvent , for example, methanol, ethanol, propanol or n-butanol. 

The reaction of a compound of Formula IV with a compound of Formula V to give 
a compound of Formula VI can be carried out in the presence of sodium hypochlorite in a 
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solvent, for example, tetrahydrofuran, dimethylformamide, dimethylsulphoxide or 
acetonitrile. 

The reaction of a compound of Formula VI with hydroxylamine hydrochloride to 
give a compound of Formula VII can be carried out in a solvent, for example, 
5 tetrahydrofuran, dimethylformamide, dimethylsulphoxide, acetonitrile, acetone, ethanol or 
mixtures thereof. 

The reaction of a compound of Formula VI with hydroxylamine hydrochloride can 
be carried out in the presence of an inorganic base, for example, sodium carbonate, sodium 
bicarbonate, potassium carbonate or potassium bicarbonate. 

1 0 The reaction of a compound of Formula VII with a compound of Formula 

(R'CO^O to give a compound of Formula VII (a)can be carried out in a solvent, for 

i 

example, tetrahydrofuran, dimethylformamide, dimethylsulphoxide or acetonitrile. 

The reaction of a compound of Formula VII with a compound of Formula 
(R' CO^O can be carried out in the presence of an organic base, for example, 
1 5 tximethylamine, triethylamine or pyridine. 

Scheme 1A 



20 




Fbimula X 



The compounds of Formula DC and X can be prepared according to scheme IA. 
25 Thus, reacting a compound of 

(a) Formula VI (when Rr is COOCH 3 ) with hydrazine hydrate to give a compound of 
Formula Vm (wherein Xi, X 2 , Y 1( Y 2 ,Ri and R4 are the same as defined earlier), 
which on reaction with a compound of Formula HC(ORn) 3 gives a compound of 
Formula IX (wherein R u represents alkyl from Ci to C3); or 
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(b) Formula VI (when Rr is CN) with sodium azide to give a compound of Formula X 
(wherein Xi, X2, Yi, Y 2> Ri and R4 are the same as defined earlier), 

The reaction of a compound of Formula VI with hydrazine hydrate to give a 
compound of Formula VEH can be carried out at a temperature ranging, for example, from 
5 120 to 140°C. 

The reaction of a compound of Formula VIE with a compound of Formula 
HC(ORn) 3 to give a compound of Formula IX can be carried out at a temperature ranging, 
for example, from 120 to 160°C. 

The reaction of a compound of Formula VI with sodium azide to give a compound 
10 of Formula X can be carried out in a solvent, for example, benzene, toluene or xylene. 

The reaction of a compound of Formula VI with sodium azide to give a compound 
of Formula X can be carried out in the presence of hydrochloride salt of an organic base, 
for example, trimethylamine, triethylamine or pyridine. 

Scheme IB 



15 



20 



25 
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The compounds of Formulae XI-XV can be prepared according to scheme IB. 
Thus, reacting a compound of Formula VII (wherein Xi, X 2 , Yi. Y 2| Ri and R4 are the same 
as defined earlier) with 

(a) methyl chloroformate to give a compound of Formula XI; 

(b) thiocarbonyl diimidazole and l,8-diazabicyclo[5.4.0]undec-7-one to give a 
compound of Fonnula XII, which on treatment with a compound of Formula R U Z 
(wherein Z is halogen) gives a compound of Formula XIII (wherein Rn is alkyl); 

(c) thiocarbonyl diimidazole and boron trifluoride etherate to give a compound of 
Fonnula XIV; 

(d) a compound of Formula R12COOH, 

(e) a compound of Formula R12COCI or 

(f) a compound of Formula R12COOC2H5 to give a compound of Fonnula XV 
(wherein R i2 is alkyl, cycloalkyl, aryl, heteroaryl or heterocyclyl). 

The reaction of a compound of Formula VII with methyl chloroformate to give a 
compound of Formula XI can be carried out in a solvent, for example, xylene, benzene or 
toluene. 

The reaction of a compound of Fonnula VII with methyl chloroformate can be 
carried out in the presence of an organic base, for example, pyridine, trimethylamine or 
triethylamine. 

■ 

The reaction of a compound of Formula VII with thiocarbonyl diimidazole and 
1,8-diazabicyclo [5.4.0] undec-7-one to give a compound of Formula XH can be carried 
out in a solvent, for example, acetonitrile, acetone, dimethylformamide, dimethylsulfoxide 
or tetrahydrofuran. 

The reaction of a compound of Formula XII with a compound of Formula RnZ to 
give a compound of Formula XHI can be carried out in a solvent, for example, acetone, 
acetonitrile, tetrahydrofuran or dimethylformamide. 

The reaction of a compound of Formula XII with a compound of Fonnula RnZ can 
be carried out in the presence of an inorganic base, for example, sodium carbonate, sodium 
bicarbonate, potassium carbonate or potassium bicarbonate. 



— Patents WQ- 2005/051931-^^^ 361, _361..1\WQ05-n51931..cpcl Page 18 of 106 

4*. 



WO 2005/051931 PCT/IB2004/003893 



17 

The reaction of a compound of Formula VII with a compound of Formula 
R12COOH to give a compound of Formula XV can be carried out in the presence of 
isobutylchloroformate and an organic base, for example, triethylamine, dimethylamine or 
pyridine in a solvent, for example, dimethylformamide, tetrahydrofuran or acetonitrile. 

5 The reaction of a compound of Formula VII to give a compound of Formula XV 

can be carried out in the presence of l-ethyl-3-(3-dimethylaminopropyl)carbodiimide 
hydrochloride, 1-hydroxybenzotriazole and N-methylmorpholine. 

The reaction of a compound of Formula VII with a compound of Formula 
R12COCI to give a compound of Formula XV can be carried out in a solvent, for example, 
10 toluene, acetonitrile, acetone, dimethylformamide, dimethylsulphoxide or tetrahydrofuran. 

The reaction of a compound of Formula VII with a compound of Formula 
R12COOC2H5 to give a compound of Formula XV can be carried out in the presence of an 
inorganic base, for example, sodium carbonate, potassium carbonate or sodium hydride in 
a solvent, for example, dimethylformamide, tetrahydrofuran or acetonitrile. 

1 5 The reaction of a compound of Formula VII with the compounds of Formula 

R12COOH , R12COCI and R12COOC2H5 can be carried out in the presence of molecular 
sieves. 

Scheme IC 



20 




l 2 



Formula XVa Formula XVb 



The compounds of Formula XVb can be prepared according to Scheme IC. Thus 
reacting a compound of Formula XVa with 2-oxo propoinic acid ethyl ester gives a 
25 compound of Formula XVb (wherein Xi, X 2 , Yi, Y2, Ri, and R4 are the same as earlier). 
The reaction can be carried out in a solvent, for example, acetonitrile, acetone, 
dimethylformamide, dimethylsulphoxide or tetrahydrofuran. 
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Scheme D 



5 




The compounds of Formula XX can be prepared according to Scheme EL Thus 
1 0 reacting a compound of Formula IV with a compound of Formula XVI to give a 

compound of Formula XVII (wherein X u X 2 , Y_, Y 2 , Ri, R4, Z and n are the same as 
defined earlier), which on treatment with potassium phthalamide gives a compound of 
Formula XVIII, which on treatment with a hydrazine hydrate gives a compound of 
Formula XDC, which is finally treated with a compound of Formula R12COCI or 
15 R12COOH to give a compound of Formula XX (wherein R12 is the same as defined 
earlier). 

« 

» The reaction of a compound of Formula IV with a compound of Formula XVI to 
give a compound of Formula XVII can be carried out in a solvent, for example, 
acetonitrile, acetone, dimethylformamide, dimethylsulphoxide or tetrahydrofiiran. 

20 The reaction of a compound of Formula XVII with potassium phthalamide to give 

a compound of Formula XVIII can be carried out in a solvent, for example, acetonitrile, 
acetone, dimethylformamide, dimethylsulphoxide or tetrahydrofiiran. 

The reaction of a compound of Formula XVIII with hydrazine hydrate to give a 
compound of Formula XDC can be carried out in a solvent, for example, methanol, 
25 ethanol, propanol, butanol, water or mixture thereof. 

The reaction of a compound of Formula XIX with a compound of Formula 
R12COCI to give a compound of Formula XX can be carried out in a solvent, for example, 
chloroform, dichloromethane or dichloroethane. 
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The reaction of a compound of Formula XIX with a compound of Formula 
R12COCI can be carried out in the presence of an organic base, for example, 
trimethylamine, triethylamine or pyridine. 

The reaction of a compound of Formula XDC with a compound of Formula 
5 R12COOH to give a compound of Formula XX can be carried out in the presence of 1- 
e1hyl-3-[3-(dimethyIamino)propyl]carbodiimide, 1-hydroxybenzotriazole and N-methyl 
morpholine in a solvent , for example, dimethylformamide, dimethylsulfoxide or 
tetrahydrofuran. 



Scheme m 



10 




Formula > 



The compounds of Formula XXIII can be prepared according to Scheme EL Thus, 
1 5 reacting a compound of Formula XXI with hydroxylamine hydrochloride to give a 

compound of Formula XXH (wherein R13 is alkyl, aryl or heteroaryl), which on reaction 
with a compound of Formula VI (when Rr is COOH, scheme I) gives a compound of 
Formula XXIII (wherein Xi, X2, Yi, Y2, Ri and R4 are the same as defined earlier). 

The reaction of a compound of Formula XXI to give a compound of Formula XXII 
20 can be carried out in the presence of sodium carbonate or potassium carbonate in a 

solvent, for example, methanol, ethanol, propanol, n-butanol, water or mixture thereof. 

The reaction of a compound of Formula XXII with a compound of Formula VI to 
give a compound of Formula XXIII can be carried out in a solvent, for example, 
dimethylformamide or dimethylsulfoxide. 

25 The reaction of a compound of Formula XXII with a compound of Formula VI can 

be carried out in the presence of 1-hydroxybenztriazole, N-methylmorpholine and a 
coupling agent, for example, l-(3-dimethylaminopropyl)-3-ethyl carbodiimide 
hydrochloride or 1,3-dicyclohexyl carbodiimide. 

The reaction of a compound of Formula XXH with a compound of Formula VI to 
30 give a compound of Formula XXIII can be carried out in the presence of sodium acetate or 
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potassium acetate solvent, for example, methanol, ethanol, propanol, n-butanol, water or 
mixture thereof. 



Scheme IV 




The compounds of Formula XXTV-XXVH can be prepared according to scheme 
IV. Thus, reacting a compound of 

(1) Formula VI (when Rr is CN) with NH2CH2CH2SH. HC1 to give a compound of 
Formula XXTV (wherein Xi, X 2 , Y u Y 2 , Ri and R4 are the same as defined earlier); 

(2) Formula VI (when Rr is COOH) with NH 2 NHCSNHRi 4 to give a compound of 
Formula XXV (wherein X h X 2 , Y u Y 2 , Ri and R4 are the same as defined earlier, 
R14 represents hydrogen, alkyl or cycloalkyl); or 

(3) Formula VI (when Rr is CHO) with hydroxylamine hydrochloride to give a 
compound of Formula XXVI which on reaction with methacrylonitrile gives a 
compound of Formula XXVH (wherein X h X 2 , Y,, Y 2 , R x and R4 are the same as 
defined earlier). 

The reaction of a compound of Formula VI with NH 2 CH 2 CH 2 SH. HC1 to give a 
compound of Formula XXIV can be carried out in the presence of an organic base, for 
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example, triethylamine, trimethylamine or pyridine in a solvent, for example, methanol, 
ethanol or isopropanol. 

The reaction of a compound of Formula VI with NH 2 NHCSNHRi 4 to give a 
compound of Formula XXV can be carried out in the presence of POCI3 in a solvent, for 
example, methanol or dioxane. 

The reaction of a compound of Formula VI with hydroxylamine hydrochloride and 
sodium acetate to give a compound of Formula XXVI can be carried out in a solvent, for 
example, methanol, ethanol or isopropanol. 

The reaction of a compound of Formula XXVI with methacrylonitrile to give a 
compound of Formula XXVH can be carried out in the presence of sodium hypochlorite in 
a solvent, for example, tetrahydrofuran, dimethylformamide, dimethylsulphoxide or 
acetonitrile. 



Scheme V 




The compounds of Formula XX2X-XXXI can be prepared according to Scheme V. 
Thus, reacting a compound of Formula VIII 

(1) with ethylmethylketone to give a compound of Formula XXVIII, which on 
treatment with acetic anhydride gives a compound of Formula XXIX(wherein X], 
X2, Yi, Y2, Ri and R4 are the same as defined earlier) 

(2) with carbon disulphide to give a compound of Formula XXX, which on treatment 
with hydrazine hydrate gives a compound of Formula XXXI (wherein Xi, X 2 , Yi, 
Y 2 , Ri and R4 are the same as defined earlier). 
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The reaction of a compound of Formula Vm with ethylmethylketone to give a 
compound of Formula XXVEQ can be carried out in a solvent, for example, methanol, 
ethanol or isopropanol. 

The reaction of a compound of Formula XXVIII with acetic acid to give a 
5 compound of Formula XXIX can be carried out in the presence of an organic base, for 
example, pyridine, triethylamine or trimethylamine. 

The reaction of a compound of Formula VIA with carbon disulphide to give a 
compound of Formula XXX can be carried out in the presence of an inorganic base, for 
example, sodium hydroxide, potassium hydroxide or calcium hydroxide. 

10 The reaction of a compound of Formula VIII with carbon disulphide to give a 

compound of Formula XXX can be earned out in a solvent, for example, methanol, 
ethanol or isopropanol. ' 

The reaction of a compound of Formula XXX with hydrazine hydrate to give a 
compound of Formula XXXI can be carried out in a solvent, for example, methanol, 
1 5 ethanol or isopropanol. 

In the above schemes, where the specific solvents, bases, coupling agents etc., are 
mentioned, it is to be understood that other solvents, bases coupling agents etc., known to 

those skilled in the art may be used. Similarly, the reaction temperature and duration may 

> 

be adjusted according to the desired needs. 

20 An illustrative list of compounds of the invention are listed below (also shown in 

Table 12, 3, 4, 5, 6 and 7) 



-3-[3-(3-Cyclopentyloxy^-methoxy^^ 
[l,2,4]oxadiazol-5<>ne (Compound No. 1), 

-3-[3-(3-Cyclopentyloxy^-methoxyph^ 
25 [ 1 ,2,4]oxadiazoIe-5-thione (Compound No. 2), 

-3-[3-(3-CyclopentyIoxy^-methoxyphenyl)-5-methyl-4,5-dihydroisoxazol-5-yl]-4H^ 
[l,2,4]thiadiazol-5-one (Compound No. 3), 

-2-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyI-4,5-dihydroisoxazol-5-yl]- 
[l,3,4]oxadiazole (Compound No. 4), 
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-2-[3-(3-Cyclopentyloxy^methoxyphenyl)-5-methyl-4 5 5-dihy 
metliyl-[13 5 4]oxadiazole (Compound No. 5), 

-3-[3-(3-CycIopentyloxy^-methoxyphenyl)-5-methyl-4,5-dihy(fro 
methyl-4H-[l,2,4]oxadiazole-5-thione (Compound No. 6), 

5 -3-{3-[3-(3-CycIopentyloxy-4-methoxy 

[l,2,4]]oxadiazol-5-yl}pyridine (Compound No. 7), 

-5-tert-Butyl-3-[3-(3-Cyclopenty^ 
yI]-[l,2,4]oxadiazole (Compound No. 8), 

-5-[3-(3-3-Cyclopentyloxy-4-methoxyphen^ 
10 tetrazole (Compound No. 9), 

-3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-^ 
(Compound No. 10), 

-Morpholine-4-carboxylic acid [3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5- 
dihydroisoxazol-5-ylmethyl]amide (Compound No. 11), 

15 -N-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyM,5-dihydroisoxazol-5-y 
4-fluoro-benzamide (Compound No. 12), 

-Adamantane-l-carboxylic acid [3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5- 
dihydroisoxazol-5-yl-methyl]amide (Compound No. 13), 

-Furan-2-carboxylic acid [3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5- 
20 dihydroisoxazol-5-yl-methyl] amide (Compound No. 14), 

-2-(3-Cyclopentyloxy^methoxyphe^^ 

methyl-4,5-dihydro-isoxazol-5-ylmethyl]-acetamide (Compound No. 15), 

-l-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yl-me 
3-(2-trifluoromethyl)-phenyl)-urea (Compound No. 16), 

25 -l-[3-(3-tyclopentyIoxy^methox 

3-(2,4-difluorophenyl)-urea (Compound No. 17), 

-l-[3-(3-Cyclopentyloxy^-methox 
3-O-tolyl-urea (Compound No. 18), 



Patent # WO 2005/051931 ffile://J:\Legal\Files - Patent\400-499\RLL-417\Cited references for 417, 544, 912, 361, ,361.1\WO05-051931.cpc] 



Page 25 of 106 



WO 2005/051931 PCT/IB2004/003893 



24 

-Morpholine-4-carboxylic acid [3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5- 
dihydro-isoxazol-5-yl-methyl]-amide (Compound No. 19), 

-3-(2-CUoro-6-trifluoromethylphenyl)-5-[3-(3-cyclopentyloxy-^ . 
methyl-4,5-dihydro-isoxazol-5-yI-[l,2,4]oxadiazole (Compound No. 20), 

5 -3-(2-Giloro-4-fluorophenyl)-5-^ 

dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 21), 

-3-(4-CMoro-2-methoxyphenyl)-5-[3-(3-c^^ 
dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 22), 

-3-(3-CMoro^-fluorophenyl)-5-[3-(3-cyd^ 
10 dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 23), 

-3-(3-CMoro-4-methoxyphenyl)-5- ^ 
dihydro-isoxazol-5-yl]-[l,2,4]oxadiazote (Compound No. 24), 

-3-(3-Fluorophenyl)-5-[3-(3-cycto^ 
isoxazol-5-yl]-[l ,2,4]oxadiazole (Compound No. 25), 

15 -3-(3,4-Difluorophenyl)-5-[3-(3-c^ 

dihydroisoxazol-5-yl]- [l,2,4]oxadia2ole (Compound No. 26), 

-3-(4-Methoxyphenyl)-5-[3-(3-c^ 

dihydroisoxazol-5-yl]- [l,2,4]oxadiazole (Compound No. 27), 

-3-(3,4-Dimethoxyphenyl)-5-[3-(3- 
20 dihydro-isoxazol-5-yl]- [l,2,4]oxadiazole (Compound No. 28), 

-3-(2-Chloro-6-fluorophenyl)-5-[3-(3-cyclopentyloxy-4-methox 
dihydro-isoxazol-5-yl]-[l^,4]oxadiazole (Compound No. 29), 

-3-(2,5-Difluorophenyl)-5-[3-(3-cycto^ 
dihydro-isoxazol-5-yl]- [l,2,4]oxadiazole (Compound No. 30), 

25 -3-(2,6-DicMorophenyl)-5-[3-(3-cycIopentyloxy-4-methoxyphenyl)-5-methyl-4,5- 
dihydro-isoxazol-5-yl]- [l,2,4]oxadiazole (Compound No. 31), 

-3-(2,3-DicMorophenyl)-5-[3-(3^ 

dihydro-isoxazol-5-yl]- [l,2,4]oxadiazole (Compound No. 32), 
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-3-(2,4-DicWorophenyl)-5-[3-(3-cyclop 
dihydro-isoxazol-5-yl]- [1 ,2,4]oxadiazole (Compound No. 33), 

-3-(3,5-Dichlorophenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methy 
dihydro-isoxazol-5-yl]- [l,2,4]oxadiazole (Compound No. 34), 

5 -3-(2,5-IMcMorophenyl)-5-[3-(3-cy^ 

dihydro-isoxazol-5-yl]- [l,2,4]oxadiazole (Compound No. 35), 

-3-(3,5-Difluorophenyl)-5-[3-(3-cyd^^ 
dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 36), 

-3-(3-CUorophenyl)-5~[3-(3-cycto^ 
1 0 isoxazol-5-yl]-[l ,2,4]oxadiazole (Compound No. 37), 

-3-(2,4-Difluoro-phenyl)-5-[3-(3-^ 

dihydro-isoxazol-5-yl]- [l,2,4]oxadiazole (Compound No. 38), 
-3-(3,4-DicMorophenyl)-5-[3-(3-cy^ 

dihydro-isoxazol-5-yl]- [l,2,4]oxadiazole (Compound No. 39), 

15 -3^4-<^oiophenyl)-5-[3-(3-cyclopentyl^^ 

isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 40), 

^{5-[3-(3-Cyclopentyloxy-4-methox 
[l,2,4]oxadiazole-3-yl}-phenylamine (Compound No. 41), 

-3-Phenyl-5-[3-(3-cyclopentyloxy-4-methoxy-phenyl)-5-methyl-4,5-dih 
20 yl]- [1 ,2,4]oxadiazole (Compound No. 42), 

-3-(3,4-Dimetfiyl-phenyl)-5-[3-(3-^ 
dihydro-isoxazol-5-yl]- [l,2,4]oxadiazole (Compound No. 43), 

-3-(2-CUorophenyl)-5-[3-(3-cyclopOT 
isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 44), 

25 -3-(4-FIuorophenyl)-5-[3-(3-cyd^ 

isoxazol-5-yl]- [l,2,4]oxadiazole (Compound No. 45), 

-3-Methyl-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dih 
yl]- [l,2,4]oxadiazole (Compound No. 46), 
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-3<3-Cyclopentyloxy-4-methoxyphenyl)^ 
(Compound No. 47), 

-5-[3-(3-Cyclopentyloxy^^ 
thiadiazol-2-yl-amine (Compound No. 48), 

5 -{5-[3-(3-CycIopentyloxy-4-methoxypte^ 

thiadiazol-2-yl}^yclopropylamine (Compound No. 49), 

-l-{5-[3-(3-Cyclopentyloxy-4-methoxyphen^ 
ethyl-2-methyl-[l,3,4]oxadiazol-3-yl}-ethanone (Compound No. 50), 

-3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-(4,5-dihydro-thiazol-2-yl)- 
1 0 dihydro-isoxazole (Compound No. 5 1), 

-3 '-(S-Cyclopentyloxy^-methoxyphenyO-S^ '-dimethyl-4,5,4\5 , -tetrahydro-[3,5 '] 
biisoxazolyl-5-carbonitrile (Compound No. 52), 

- 3- {3-[3-(cyclopentyloxy)^me 

methyM,4,2-dioxazole-5-carboxylic acid ethyl ester (Compound No. 53) 

* 

1 5 -4-Amino-5- [3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyM,5-dihydro-isoxazol-5- 
yl]-4H-[U,4]triazole-3-thiol (Compound No. 54), 

-5-[3-(3-tyclopentyloxy-4-metiiox^ 
[l,3,4]oxadiazole-2-thione (Compound No. 55), 

-3-[3-(3-Cyclopentyloxy-4-methoxyph^^ 
20 methyl-[l,2,4]oxadiazole (Compound No. 56), 

^{3-[3^3-Cyclopentyloxy-4-methoxyph^ 
[l,2,4]oxadiazol-5-yl} -pyridine (Compound No. 57), 

-5-tert-Butyl-3-[3-(3-cyclopentyloxy-4-me1hoxyphenyl)-5-methyM,5-di^ 
5-yl]-[l,2,4]oxadiazole (Compound No. 58), 

25 -3-[3-(3-Ctyclopentyloxy^methoxyphen^ 

ethoxy-phenyl)-[l ,2,4]oxadiazole (Compound No. 59), 

-3-[3-(3-tyclopentyloxy-4-methoxypheny 
cyclopropyl-[ 1, 2,4] oxadiazole (Compound No. 60), 



■ * * 
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-5-(3-CMorophenyl)-3-[3-(3-cyclopentyto^^ 
isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 61), 

-5-[3-(3-Cyclopentyloxy^-methoxyph^ 
tolyl-[l,2,4]oxadiazole (Compound No. 62), 

5 -3-[3-(3-Cyclopentyloxy-4-meto 

dimethyl-phenyl)-[l ,2,4]oxadiazole (Compound No. 63), 

-2,6-DicUoro-4-{3-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dih 
isoxazoI-5-yl]-[l,2,4]oxadiazol-5-yl}-pyridine (Compound No. 64), 

-3-[3-(3-Cyclopentyloxy-4-methoxy^^ 
1 0 isopropyl-[l ,2,4]oxadiazole (Compound No. 65), 

-5-Cyclohexyl-3-[3-(3-cycIopen^ 
5-yl]-[l,2,4]oxadiazole (Compound No. 66), 

-3-[3-(3-Cyclopentyloxy-4-methoxy^^ 
fluromethyl-[l,2,4]oxadiazole (Compound No. 67), 

15 -3-[3-(3-CycIopentyloxy^methoxyp^ 

(tetrahydro-furan-2-yl)-[l,2,4]oxadiazole (Compound No. 68), 

i 

-3-[3-(3-Cyclopentyloxy^methoxyphenyl)-5-^ 
fluoro-phenyl>[l,2,4]oxadiazole (Compound No. 69), 

-3-[3-(3-Cyclopentyloxy-4-metho^ 
20 fluorophenyl) [ 1 ,2,4] oxadiazol (Compound No. 70), 

- {3-[3-(3-Cyclopentyloxy-4-mthoxy^ 
[l,2,4]oxadiazol-5-yl}-acetonitrile (Compound No. 71), 

^{3-[3-(3-Cyclopentyloxy-4-methoxyphenyl>5-methyl-4,5-dihydro-isoxazol-5-yl]- 
[l,2,4]oxadiazole-5-yl)-benzonitrile (Compound No. 72), 

25 -3-[3-(3-Cyclopentyloxy-4-methox 

trifluoromethyl-[l,2,4]oxadiazole (Compound No. 73), 

-3-[3-(3-Cyclopentyloxy-4-methoxyphen^ 
methoxy-phenyl)-[l,2,4]oxadiazole (Compound No. 74), 
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-3-[3-(3-CyclopentyIoxy-4-methoxyphra^ 
dimethoxy-phenyl)[l,2,4]oxadiazole (Confound No. 75), 

-5^2-CUorophenyl)-3-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-meA^ 
isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 76), 

5 -3-[3-(3-Cyclopentyloxy-4-mefcoxypte^ 

dichloro-phenyl)-[l,2,4]oxadiazole (Compound No. 77), 

-5-Cyclopentyl-3-[3-(3-cyclopentyloxy^-methoxyphenyl)-5-methyl-4,5-di^ 
isoxazoI-5-yl]-[l,2,4]oxadiazole (Compound No. 78), 

-3-[3-(3-Cyclopentyloxy-4-methoxyphra^ 
1 0 dichloro-phenyl)-[ 1 ,2,4]oxadiazole (Compound No. 79), 

-2-[3-(4-Difluoromethoxy-3-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol- 
[1 ,3,4]oxadiazole (Compound No. 80), 

-2- {3-[3-(Bicyclo[2.2. l]hept-2-yloxyH-^ 
isoxazol-5-yl}-[l,3,4]oxadiazole (Compound No. 81), 

15 -2-{3-[3-benzyloxy-4-difluorometo^^ 
[l,3,4]oxadiazole (Compound No. 82), 

-2-[344-Difluoromethoxy-3-ethoxyphe^^ 
[l,3,4]oxadiazole (Compound No. 83), 

-2-[3-[4-Difluoromethoxy^ 
20 [l,3,4]oxadiazole (Compound No. 84), 

-2-[3-(3-Cyclohexyloxy-4-difluorome^^ 
[ 1 ,3 ,4] oxadiazole (Compound No . 85), 

-2-[3-(3-Butoxy-4-<Muoromethoxyph^ 
[1 ,3,4]oxadiazole (Compound No. 86), 

25 -2-[3-(3-Cyclohep1yloxy-4-difluoromethoxyphenyl>5-methyl-4,5-dih 
[1 ,3,4]oxadiazole (Compound No. 87), 

-2-[3-(4-Difluoromethoxy-3-propo 
[l,3,4]oxadiazoIe (Compound No. 88), 
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-2-[3-(3,4-Bis-difluorometa 
[l,3,4]oxadiazole (Compound No. 89), 

-2-[3-(3-Cyclopentyloxy-4~d^ 
[l,3,4]oxadiazole (Compound No. 90), 

~2-[3-(3-Cyclopix)pylmethoxy^-difluoromethoxyphenyl)-5-methy 
5-yl]-[l,3,4]oxadiazole (Compound No. 91), 

-2-[3-(3-Cyclopropylmethoxy^methoxy-ph^ 
[l,3,4]oxadiazole (Compound No. 92), 

-2-[3-(3-Difluoromethoxy-4-methoxyphenyl)-^^ 
[l,3,4]oxadiazole (Compound No. 93), 

-3-(3-Cyclopit)pylmethoxy-4-difluorome 
carbonitrile (Compound No. 94), 

-3-(3-Cyclopentyloxy^-difluorometto^ 
carbonitrile (Compound No. 95), 

-3-(3,4-BisKttfluoromethoxypheny^ 
(Compound No. 96), 

-3^3-Cycloprx)pylmethoxy-4-me^^ 
carbonitrile (Compound No. 97), 

-3-(3-Butoxy^-difluorome1hoxyphen^ 
(Compound No. 98), 

-3-(4-Difluoromethoxy-3-propoxyph 
(Compound No. 99), 

-3-(4-Difluoromethoxy-3-isopropoxyphenyl)-5-methyl-4,5Kiihydro-isoxazole-5- 
carbonitrile (Compound No. 1 00), 

-343-(Bicyclo[2.2.1]hept-2-yloxy)^-difh^^ 
isoxazole-5-caibonitrile (Compound No. 101), 

-3-(3-Benzyloxy-4-difluoromethoxyphenyl)-5-mehtyl-4,5-dihydro-isoxazole-5- 
carbonitrile (Compound No. 102), 
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-2-[3-(3-Cyclopentyloxy^methoxyphenyl)-5-methyM,5-dih 
(Compound No. 103), 

-3-[3-(tyclopentyloxy)-4-methoxyph^ 
acid hydrazide (Compound No. 104), 

5 -Acetic acid (2)-2-amino-2- {3-[3-(cyclopentyloxy)-4-methoxyphenyl]-5-methyl-4,5- 
dihydroisoxazol-5-yl} vinyl ester ( Compound No. 105). 



Y 



10 




R 2 Ri 
Formula I 



Table 1: (wherein R4=Yi=Y 2 =H, Ri=Xi=CH 3 , X^yclopentyl, X=Y=Q) 



Compound No. 




1 




2 




3 


■A 


4 


-0 


5 


-Os 
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-A 


7 




8 




9 




Y* 
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10 


CN 


104 


-CONHNHz 


105 


0 
II 

— C=N— O— C— CHa 




R2 R1 
Formula I 

1 0 Table 2: (Formula I, wherein R4=Yi=Y 2 =H, Ri=X,=CH 3 , X 2 =cyclopentyl, X=Y=0, 
R 2 =(CH 2 )„-NHCO-R7, n = 1) 



Compound No. 


R 7 


11 


-o 


12 




13 






14 




15 




p 
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Table 3: (Formula I, wherein R 4 =Y 1 =Y 2 = : H ) Ri=Xi=CH 3 , X 2 =cyclopentyl, X=Y=0, 
R2=(CH 2 ) n -NHCONHR 7 , n = 1) 



Compound No. 


R 7 


16 


3d 


17 


-\D- f 


18 


-o 


19 





10 




Y-X 2 



Formula XXXn 



Table 4: Formula XXXn (Formula I, wherein R4=Yi=Y 2 =H, Ri=Xi=CH 3 , 
X 2 =cyclopentyl, X=Y=0, R 2 = Vy ) 



15 



Compound No. 


R 2 


20 


CFj 


21 
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CI 
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24 
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26 
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27 
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29 
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Fomiula XXXIII 

Table 5: Formula XXXJH (Formula I, wherein R4=Yi=Y 2 =H, Ri=Xi=CH 3 , 
X 2 =cyclopentyl, X=Y=0, R 2 = < V [X 7 =01) 

Ri/ 



Compound No. 


R 2 


56 


yT 
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R 17 

Formula XXXII 



Table 6: Formula XXXH (Formula I, wherein R4=Yi=Y 2 =H, Ri=CH 3 , X=Y=0, 



10 R 2 



- XT - JO > 



Compound No. 


x 2 


Xi 


80 


-CH 3 


-CHF 2 


81 




-CHF 2 


82 


Oh 


-CHF 2 


83 




-CHF 2 


84 
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-CHF 2 


85 


(X 


-CHF 2 


86 


CH3-(CH 2 )3- 


-CHF 2 


87 
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-CHF 2 


88 




-CHF 2 


89 


CHF 2 


-CHF 2 


90 




-CHF 2 
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-CHF 2 
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-CHF 2 


-CH 3 
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Formula XXXIV 

10 

Table 7:Formula XXXIV (Formula I, wherein R4=Yi=Y 2 =H, Ri=CH 3 , X=Y=0) 



Compound No. 


X, 


X2 


Rl9 


94 


-CHF 2 




CN 


95 


-CHF 2 




CN 


96 


-CHF 2 


-CHF 2 


CN 


97 


-CH 3 




CN 


98 


-CHF 2 




CN 


99 


-CHF 2 




CN 


100 


-CHF 2 


>- 


CN 
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-CHF 2 




CN 
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-CHF 2 




CN 


103 


-CH 3 




O 



Examples set forth below demonstrate the synthetic procedures for the preparation 
15 of the representative compounds. The examples are provided to illustrate particular aspect 
of the disclosure and do not constrain the scope of the present invention as defined by the 
claims. 

Experimental details 

Example 1: Preparation of 3-cvclopentvloxv^-methoxvbenzaldehvde 

20 The title compound was prepared according to methods described in J. Med. 

Chem. 9 (1994), 37, 1696-1703 
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Exam ple 2: Preparation of 3-cvclopenty 1oy Y-4-meth oxvbenzaldehvde oxime 

To a stirred solution of 3-cyclopentyloxy-4-methoxybenzaldehyde (0.5g, 2.2727 
mmol, example 1) in ethanol (8ml) was added hydroxylamine hydrochloride(0.473g, 
6.8181 mmol) and sodium acetate (0.56 g, 6.8181 mmol). The reaction mixture was 
5 allowed to stir at room temperature for 50 minutes. Ethanol was removed under reduced 
pressure and then residue was poured in water (20ml) and organic compound was 
extracted with ethyl acetate (2x15 ml). Ethyl acetate layer was dried over anhydrous 
sodium sulphate, filtered and finally concentrated under reduced pressure to afford 
compound of Formula HI. 
10 l HNMR (CDC1 3 ): 9.84 (s, 1H), 8.07 (s, 1H), 6.84-7.24 (m, 3H), 4.79-4.83 (m, 1H), 3.87 
(s, 3H), 1.62-2.18 (m,8H). 

Exam ple 3: Preparation of r3-(3-Cvclonentvloxv-4-m ethoxvphenvl)-5-methvl-4,5- 
dihvdroisoxazole-5-carbonitrile (Compound No. 10) 

3-cyclopentyloxy-4-methoxybenzaldehyde oxime (500 mg, 0.002 mole, example 
15 2) was taken in 10 mL tetrahydrofuran. Methacrylonitrile (0.285 mL, 0.004 mole) was 
added and stirred. Sodium hypochlorite solution (10 mL, 20 times) was added dropwise. 
Reaction mixture was stirred vigorously at an ambient temperature. Tetrahydrofuran was 
removed under reduced pressure. Water was added and organic layer was extracted with 
ethyl acetate, dried and concentrated in vacuo. Residue was purified by column 
20 chromatography. 

Yield: 63%; m.p.: 105°-106°; 'HNMR: CDC1 3 5= 7.33-7.34 (d, 1H,), 6.96-6.99 (d, 1H,), 
6.84-6.87 (d, 1H), 4.80-4.84 (m, 1H,), 3.86-3.88 (s, 3H), 3.80-3.86 (d,lH), 3.36-3.41 (d, 
1H), 1.80-2.0 (m, 8H), 1.56-1.63 (s, 3H); Mass (m/z) 301.5 (M + +l). 
Example 4: Preparation of r3-(3-Cvclopentvloxv-4-methoxvphenvl)-N-hvdro x v -5-methyl- 
25 4.5-mhvdVoisoxazole-5-carboxamidine 

[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-memyl-4,5-dihydroisoxazole-5- 
carbonitrile (200 mg, 0.0006 mole, example 3) was dissolved in 5 mL ethanol. To it 
anhydrous potassium carbonate (138 mg, 0.0009 mole) and hydroxylamine hydrochloride 
(92 mg, 0.001 3 mole) was added & refluxed. Ethanol was removed under reduced 
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pressure, water was added. Organic layer was extracted with ethyl acetate, washed with 
saturated sodium chloride solution, dried and concentrated in vacuo. 

Yield : 95%; Mass (m/z): 334.21 (M*+l). 

Example 5: Preparation of 3-f3-Cvclopentvloxv-4-methoxyphenvn-5"inethvl-4,5~ 
5 dihvdroisoxazole-5-carboxvlic acid hvdrazide (Compound No. 104) 

To the ester (300 mg, 0.00086 mole, scheme I, Formula VI), hydrazine-hydrate 
(0.21 mL, 0.0043 mole) was added. Reaction mixture was heated at 120°C. Reaction 
mixture was cooled, water was added, solid, which was separated out, was filtered and 
dried under vacuum. 

10 Yield : 49%; m.p: 159-160°; l H NMR (CDCU): 8 8.01 (s, 1H), 7.25-7.28 (d, 1H), 6.99- 
7.02 (d, 1H), 6.81-6.84 (d, 1H), 4.77-4.80 (m, 1H), 3.86 (s, 3H), 3.72-3.80 (d, 1H), 320- 
3.25 (d, 1H), 1.61-2.03 (m, 11H); Mass (m/z): 334.2 (M^+l). 

* 

Example 6: Preparation of 5-[3-f3-3-Cvclopentvloxv-4-methoxvphenvl)-5-methvl-4-,5- 
dihvdroisoxazol-5-vn-lH-tetrazole (Compound No. 9) v 

15 [3-(3-C^clopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydroisoxazole-5- 

■ ■ 

carbonitrile (0.00029 mole, 100 mg, example 3), sodium azide (28 mg, 0.0004 mole) and 
triethylamine hydrochloride (0.0005 mole, 80 mg) was taken in 20 mL toluene. Reaction 
mixture was refluxed overnight. Toluene was removed and then added water to it.. 
Extracted with ethyl acetate, washed with brine, dried and concentrated in vacuo. 

20 Yield : 79%; rap.: 161°C; ! H NMR (MeOD): 8 7.282-7.288 (d, 1H), 7.1 1-7.15 (d, 1H), 
6.93-6.95 (d, 1H), 4.8 (m, 1H), 3.94-4.0 (d, 1H), 3.81 (s, 3H), 3.61-3.675 (d, 1H), 1.59- 
1.86 (m, 1 1H); Mass (m/z): 344.22 (M++1). 

Example 7: Preparation of 3-r3-r3-Cvclopentvloxv-4-methoxvphenvl)5-methvl-4 < .5- 
dihvdroisoxazol-5-vl1-4H-[L2,41oxadiazole-5-thione fCompound No. 2) 

25 A mixture of [3-(3-Cyclopentyloxy-4-methoxyphenyl)-N-hydroxy-5-methyl-4,5- 

dihydroisoxazole-5-carboxamidine (0.0006 mole, 200 mg, example 4), 
thiocarbonyldiimidazole (0.0009 mole, 160 mg) and l,8-diazabicyclo[5.4.0]undec-7-one 
(0.002 mol-358 mL) was taken in acetonitrile and stirred at an ambient temperature. 
Acetonitrile was removed under reduced pressure, water was added, organic layer was 
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extracted with ethyl acetate, washed with saturated sodium chloride solution, dried and 
concentrated in vacuo. The residue was purified by column chromato graphy. 

Yield : 50%; m.p: 172°C; *H NMR (CDCb): 5 7.26 (d, 1H), 6.98-7.01 (d, 1H), 6.83-6.86 
(d, 1H), 4.78-4.81 (m, 1H), 3.88-3.92 (d, 1H), 3.86 (s, 3H), 3.40-3.45 (d, 1H), 1.25-2.04 

5 (m, 1 1H); Mass (m/z): 376.15 (M++1). 

Tram ple 8: Preparation of 2-r3-f3-Cvclopentvloxv- 4-methoxvDhenvn-5-methyl-4,5- 
Hih ydroisoxazol-5-v11-ri.3.41oxadiazole (Compound No. 4) 

To3-(3-Cyclopentyloxy-4-memoxvphenyl>5-memyl-4,5-dihydroisoxazole-5- 
carboxylic acid hydrazide (250 mg, example 5) was added triethylorthoformate (5 mL). 

10 Reaction mixture was heated at 120°C for 3 hours. Excess triethylorthoformate was 

evaporated and the residue was heated at 140°C for 2 hours. Reaction mixture was diluted 
with water, saturated with potassium carbonate and extracted with ethyl acetate. Organic 
layer was dried, concentrated and purified by column chromatography. 

Yield : 39%; m.p : 95°C; l H NMR (CDCI3): 6 8.44 (s, 1H), 7.37 (d, 1H), 7.05-7.08 (d, 
15 1H), 6.85-6.88 (d, 1H), 4.82-4.83 (m, 1H), 4.19-4.24 (d, 1H), 3.88 (s, 3H), 3.43-3.49 (d, 
1H), 1.62-2.30 (m, 8H), 1.24-1.28 (s, 3H); Mass (m/z): 344.16 (MM). 
Tframple 9: P reparation of 2-r3-(3-Cvclop e ntvloxv-4-methoxvphenyl)-5-methYl-4,5- 
dihvdro-isoxazol-5-y11-5-methvl-n .3.41oxadia7 r>1e (Compound No. 5) 
Prepared as described in example 8 by using triethylortho acetate instead of triethylortho 
20 formate. 

Yield : 75%; m.p : oily, *H NMR (CDC1 3 ): 5 7.364 (s, 1H), 7.04-7.07 (d, 1H), 6.84-6.87 
(d, 1H), 4.816 (s, 1H), 4.16-4.21 (d, 1H), 3.88 (s, 3H), 3.37-3.43 (d, 1H), 2.556 (s, 3H), 
1.621-2.15 (m, 8H), 1.25-1.31 (m, 3H); Mass (m/z) 358.23 (MM). 
F.xamnle 10: Preparation of 3-r3-f3-Cvclopentvloxv-4-met hoxvphenvlV5-methyl-4,5- 
25 dihvdroisoxazol-5-vn-4H-ri.2.41thiadiazol-5-one (Compound No . 3) 

Amidoxime (200 mg, 0.0006 mole, scheme I, Formula VH) was taken in 3 mL 
tetrahydrofuran. To it thiocarbonyl diimidazole (160 mg, 0.0007 mole) was added. 
Reaction mixture was stirred at an ambient temperature. The reaction mixture was diluted 
with water, extracted with ethyl acetate, washed with water, dried and concentrated m 
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vacuo. The residue was dissolved in tetrahydrofuran. Boron trifluoride etherate was added 
dropwise. The reaction mixture was stirred at an ambient temperature for 2 hours, diluted 
with water, extracted with ethyl acetate, dried, concentrated in vacuo and purified by 
column chromatography. 

5 Yield : 23%; rn.pt : 204°C; l H NMR (CDC1 3 ): 5 7.319 (s, 1H), 7.015-7.042 (d, 1H), 
6.83.6.85 (d, 1H), 4.80-4.82 (m, 1H), 3.95-4.00 (d, 1H), 3.87 (s, 3H), 3.33-3.39 (d, 1H), 
1.83-2.04 (m, 8H), 1.25-1.62 (m, 3H); Mass (m/z): 376.14 (M*"+l). 

Example 11: Preparation of 3-[3-(3-Cvclopentvloxv-4-methoxvphenvl)-5-methvl-4.,5- 
dihvdro-isoxazol-S-vlMH-fl^^loxadiazol-S-one (Compound No. 1) 

10 Amidoxime (100 mg, 0.0003 mole, scheme I, Formula VII) was taken in 

dimethylformamide (1 mL). At 0°C pyridine was added then at same temperature methyl 
chloroformate was added dropwise. The reaction mixture was stirred at 0 °C for about 30 
minutes, water was added and organic layer was extracted with ethyl acetate, washed with 
saturated sodium chloride solution, dried and concentrated in vacuo. To residue xylene (5 

15 ml) was added and refluxed for 18 hours. Xylene was removed under reduced pressure. 
The crude product was purified by column chromatography . 

Yield : 37%; m.pt. : oily; l H NMR (CDCI3): 5 7.29 (s, 1H), 7.01-7.04 (d, 1H), 6.84-6.87 
(d, 1H), 4.78-4.81 (m, 2H), 3.91-3.96 (d, 1H), 3.88 (s, 3H), 3.31-3.40 (d, 1H), 1.22-2.00 
(m, 11H); Mass (m/z): 360.18 (IVT+I). 

20 Example 12: Preparation of 3-(3-r3-(3-Cvclonentvloxv-4-methoxvphenvlV5-methvl-4,5- 
dihvdroisoxazol-5-vl1-['l,2.41'|oxadiazol-5-vl> -pyridine (Compound No. 7) 

Nicotinic acid (0.0002 mole, 30 mg) was dissolved in dry dimethylformamide (1 
mL). To it, molecular sieves (100 mg, 4 A°) and triethylamine (0.0003 mole, .05 mL) was 
added. The reaction mixture was cooled to -20°C and isobutylchloroformate (0.0004 

25 mole, .06 mL) was added. After 10 minutes amidoxime (0.0004 mole, 160 mg, scheme I, 
Formula VII) in dimethylformamide (2 mL ) was added. The reaction mixture was stirred 
at an ambient temperature overnight. Some fresh molecular sieves were added. The 
reaction mixture was heated at 120°C for 12 hours, mixture was filtered. To filtrate water 
was added, extracted with ethyl acetate, washed, dried and concentrated in vacuo. The 

30 residue was purified by column chromatography. 
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Yield : 25%; m.p. : oily; J H NMR (CDC1 3 ): 5 9.38 (s, 1H), 8.83-8.84 (d, 1H), 8.42-8.44 (d, 
1H), 7.47-7.51 (m, 2H), 7.06-7.09 (d, 1H), 6.85-6.87 (d, IB), 4.81-4.83 (m, 1H), 4..07- 
4.13 (d, 1H), 3.88 (s, 3H), 3.41-3.46 (d, 1H), 1.62-2.09 (m, 8H), 0.8-0.98 (m, 3H); Mass 
(m/z): 421.40 (M^l). 

5 The following compounds were prepared following the above procedure 

^{3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-mefo^ 
[l,2,4]oxadiazol-5-yl} -pyridine (Compound No. 57), 

Mass (m/z): 421 .40 (M^-l) 

10 -5-tert-Butyl-3-[3-(3-cyclopentyloxy-4-memoxyphenyl)-5-methyl-4,5-mhydio-isoxazol- 
5-yl]-[l,2,4]oxadiazole (Compound No. 58), 

Mass (m/z): 400.42 (M++1) 

-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yl]-5-(2- 
15 ethoxy-phenyl)-[l ,2,4]oxadiazole (Compound No. 59), 

Mass (m/z): 464.43 (M*+l) 

m.p.: 138.5-139°C 

-2,6-Dichloro-4-{3-[3-(3-cyclopentyloxy^ 
20 isoxazol-5-yl]-[l ,2,4]oxadiazol-5-yl} -pyridine (Compound No. 64), 

Mass (m/z): 489 (M*+l) 

m.p.: 136.5 °C 

~3-[3-(3-Cyclopentyloxy-4-methoxyph^ 
25 isopropyl-[ 1,2,4] oxadiazole (Compound No. 65), 

m.p.: 87 °C Mass (m/z): 396.00 (M*+l) 
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-5-Cyclohexyl-3-[3^3-cy^ 
5-yl]-[l,2,4]oxadiazole (Compound No. 66), 

Mass (m/z): 426.42 (M++1) 



5 -5<2-Chlorophenyl)-3-[3<3-cyclope 

isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 76), 

Mass (m/z): 454.31 (M*+l) 

m.p.: 122°C 

10 -3-[3-(3-Cyclopentyloxy-4-memoxyphenyl)-5-m^ 

dichloro-phenyl)-[l^,4]oxadiazole (Compound No. 77), 

Mass (m/z): 488.25 (M*+l) 
m.p.: 129°C 

4 

15 Example 13: Preparation of 5~tert-Bu1ryl-3-r3-f3-Cvclopentvloxv-4>methoxvphenvl)--5> 
metfavl-4>5-dihvdroisoxazol-5-vlVri.2.41oxadiazole fCompoundNo. 8) 

Amidoxime (100 mg, 0.0003 mole, scheme I, Formula VII) was taken in benzene 
(2 mL). Pivaloyl chloride (0.1 mL, 0.0009 mole) was added. The reaction mixture was 
refluxed for about 3 hours. Benzene was removed under reduced pressure. The residue 
20 was dissolved in ethyl acetate, washed with saturated sodium bicarbonate solution, dried 
and concentrated in vacuo. The residue was taken is dimethylformamide (5 mL) and 
refluxed for 3 hours. Dimethylformamide was removed under reduced pressure, water 
was added, extracted with ethyl acetate, dried and concentrated in vacuo. 

Yield : 25%; m.p. : sticky solid; J H NMR (CDC1 3 ): 5 7.39-7.40 (d, 1H), 7.04-7.08(d, 1H), 
25 6.84-6.87 (d, 1H), 4.80-4.83 (m, 1H), 4.02-4.07 (d, 1H), 3.87 (s, 3H), 3.3 1-3.36 (d, 1H), 
1.74-1.96 (m, 8H), 1.43 (s, 9H), 1.24-1.35 (m, 3H); Mass (m/z): 400.42 (M^-l). 
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Example 14: Preparation of 343-(3-Cvclopentvloxv-^ 

dihvdroisoxazol-5-vl1-4-meth^ (Compound No. 6) 

3-[3-(3-tyclopentyloxy-4-methoxyphen^ 
4H-[1,2 ,4]oxadiazole-5-thione (0.0001 mole, 40 mg, example 7), was dissolved in acetone 
5 (2 mL). To it potassium carbonate (0.001 mole, 147 mg) and methyliodide (0.0002 mole, 
.016 mL) were added. The reaction mixture was refluxed for overnight. Filtered to remove 
potassium carbonate, washed with acetone. From filtrate, acetone was removed under 
reduced pressure to give a low melting solid compound. 

Yield : 72%; l H NMR (CDCI3): 5 7.38 (d, 1H), 7.03-7.06 (d, 1H), 6.83-6.86 (d, 1H), 4.80- 
10 4.82 (m, 1H), 3.97-4.02 (d, 1H), 3.87 (s, 3H), 3.31-3.37 (d, 1H), 2.72 (s, 3H), 1.80-1.99 
(m, 8H), 1.26-1.32 (m, 3H); Mass (m/z): 390.38 (M++1). 

Example 15: General method of preparation of compound of Formula XX (wherein 
R^Xi^C% Y 1 =R £ =Y 2 =H. X?=cvclopentvl and n=l) 

Method A: To a stirred solution of 3-(3-Cyclopentyloxy-4-methoxy-phenyl)-5- 
15 methyl-4,5-dihydro-isoxazol-5-yl]-methylamine (0.3569 mmol, lequiv, Scheme EL, 
Formula XDQ in 2 mL chloroform was added triethylamine (2.6767 mmol, 7.5 equiv). 
Compound of Formula R12COCI (0.3925 mmol, 1. lequiv) was added dropwise over a 
period of 15 minutes with stirring the solution vigorously. The reaction was allowed to 
stir at an ambient temperature. The reaction mixture was quenched by adding 5 mL water. 
20 The resulting mixture was extracted with chloroform. The organic layer was thoroughly 
washed with water and was dried over anhydrous sodium sulphate, filtered and 
concentrated over buchi to afford the crude product. The crude product was purified over 
silica gel column (100-200 mesh) using hexane and ethyl acetate mixture as eluent. 

The following compounds were prepared following the above general procedure 

25 -Morpholine-4-carboxylic acid [3-(3-cyclopentyloxy-4-methoxy-phenyl)-5-methyl-4,5- 
dihydro-isoxazol-5-ylmethyl] -amide (Compound No. 11), 

Mass (m/z): 418.30 (M^l), 



30 



^N-[3-(3-Cyclopentyloxy-4-methoxy-phenyl)-5-methyl-4,5-dihydro-isoxazol-5-ylmethyl]- 
4-fluoro-benzamide (Compound No. 12), 

Mass (m/z): 427.27 (M^+l), 
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-Adamantane-l-carboxylic acid [3-(3-cyclopentyloxy-4-methoxy-phenyl)-5-me%I-4,5- 
dihydro-isoxazol-5-yl-methyl] amide (Compound No. 13), 

Mass (m/z): 467.44 (M*+ 1), 

5 -Furan-2-carboxylic acid [3<3-cyclopentyloxy-4-methoxy-phenyl)-5-me%l-4,5-dihydro- 
isoxazol-5-ylmethyl]-amide (Compound No. 14), 

Mass (m/z): 339.24 (M++1), 

-l-[3-(3-Cyclopentyloxy-4-methoxyphe^ 
10 3-(2-trifluoromethyl)-phenyl)~urea (Compound No. 16), 

Mass (m/z): 492.40 (M*+l) 

-H3<3-Cyclopentyloxy-4-m^ 
3-(2,4-difluorophenyl)-urea (Compound No. 17), 

15 Mass (m/z): 460.31 (M*+l) 

-l-[3-(3-Cyclopentyloxy^-methoxypta 
3-O-tolyI-wea (Compound No. 18), 

Mass (m/z): 438.31 (M'+l) 

20 

-Morpholine-4-caiboxylic acid [3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5- 
dihydro-isox azo 1-5 -yl-methyl] -amide (Compound No. 19), 

Mass (m/z): 418.30 (M*+l) 

■ 

25 Method B: To a solution of 3-(3-Cyclopentyloxy-4-meflioxy-phenyl)-5-methyl-4,5- 

dihydro~isoxazol-5-yl]-methylamine (0.3407 mmol, 1 equiv, scheme II, Formula XX) and 
R 12 COOH (0.3407 mmol, 1 equiv.) in 0.8 mL dry dimethylformamide at 0°C was added 1- 
hydroxybenzotriazole (0.3407 mmol, 1 equiv) and N-methylmorpholine (1.3628 mmol, 4 
equiv.). The reaction mixture was allowed to stir at 0 °C for 30 minutes. Thereafter, l-[3- 

30 (dimethylardno)propyl-3-ethyl]carbodiimide hydrochloride (0.68 14 mmol, 2 equiv.) was 
added to the reaction mixture and reaction was continued at 0 °C for 1 hour and therafter at 
an ambient temperature for 20 hours. The reaction was quenched by adding water. The 
resulting reaction mixture was extracted with ethyl acetate. The ethyl acetate layer was 
dried over anhydrous sodium sulphate, concentrated in vacuo to afford the crude product. 

35 The crude product was purified over silica gel column (100-200 mesh) using hexane and 
ethyl acetate mixture as eluent. 
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The following compound was prepared folio wing the above procedure (Method B) 
-2-(3 -Cyclopentyloxy-4-metto^ 

methyl-4 3 5-dihy^o-isoxazol-5-ylmethyl]-acetamide (Compound No. 15) 
Mass (m/z): 523.37 (M++1) 

5 

Example 16: General method of preparation of compound of Formula DC (wherein 
R ^=Yi=Y 2 =H, R i =CH^ X iKJSF? X=Y=(X Ri i=H) 

Step 1: Preparation of compound of Formula VI 

Oxime (Formula IV, scheme 1, 1 equiv.) and methyl methacrylate (10 equiv.) were 
10 taken in tetrahydrofuran. At ambient temperature sodium hypochlorite solution was added 
dropwise. The reaction mixture was stirred at room temperature for overnight. 
Tetrahydrofuran was removed under reduced pressure. Water was added and extracted 
with ethyl acetate. The mixture was washed with saturated sodium chloride solution, dried 
over anhydrous sodium sulfate and concentrated in vacuo to give pure compound. 

15 Step 2: Preparation of compound of Formula VHI 

To the ester compound (Formula VI, step 1) hydrazine hydrate (10 equiv.) was 
added and allowed to stir at 120 °C for about 3 hours. When the reaction was complete, it 
was cooled and water was added. Solids which separated out were filtered, dissolved in 
ethyl acetate, washed with water, dried over anhydrous sodium sulfate and concentrated in 
20 vacuo to give pure compound. 

Step 3: Preparation of compound of Formula IX 

Hydrazide (Formula VIE, step 2) and triethylorthoformate (5 ml per mmole) were 
heated at 120 °C for about 3 hours. Excess triethylorthoformate was evaporated and the 
residue heated for further about 2 hours at 140 °C. When the reaction was complete, the 
25 reaction mixture was diluted with water, saturated with potassium carbonate and extracted 
with ethyl acetate. Organic layer was dried and concentrated in vacuo. Purification was 
done by column chromatography to give pure compound. 

The following compounds were prepared following the above general procedure 

_2-[3-(4-Difluoromethoxy-3-me 
30 [l,3,4]oxadiazole (Compound No. 80) 

Mass (m/z): 326.12 (M^+l), 
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-2- {3-[3-(Bicyclo[2.2 J]hept-2^ 
isoxazol-5-yl}-[l,3,4]oxadiazole (Confound No. 8 1), 

Mass (m/z): (M*+l) 

5 -2-{3-[3-(benzyloxy)-4-difli^ 

[l,3,4]oxadiazole (Compound No. 82) 
Mass (m/z): 402.11 (M*+l), 

■ 

' -2-[3-[4-Difluoromethoxy-3-ethoxypto 
10 [1,3 ,4]oxadiazole (Compound No . 83) 

Mass (m/z): 340.12 (M++1), 

-2-[3-[4-Difluoromethoxy-3-isoprop^ 
[l,3,4]oxadiazole (Compound No. 84) 

15 Mass (m/z): 354 .0 (M*+l), 

# 

« 

-2- [3 -(3 ^yclohexyloxy-4-cMuorome&^ 
[l,3,4]oxadiazole (Compound No. 85) 

Mass (m/z): 394.16 (M*+l), 

20 

-2-[3 -(3-Butoxy-4-difluoromethoxy^^ 
[l,3,4]oxadiazole (Compoimd No. 86) 

Mass (m/z): 368.09 (M*+l), 

25 -2-[3-(3^ycloheptyloxy-4^ifluoromefo^ 
[l 9 3,4]oxadiazole (Compound No. 87) 

Mass (m/z): 408.17 (M + +l), 

-2-[3-(4-Difluoromethoxy-3 -propoxy^^ 
30 [l,3,4]oxadiazole (Compoimd No. 88) 

Mass (m/z): 354.14 (M^l), 

-2-[3-(3,4-Bis-difluoromethoxyph^ 
[l,3,4]oxadiazole (Compoimd No. 89) 

Mass (m/z): 362.21 (M^-l), 

35 

-2-[3-(3-Cyclopentyloxy-4-difluo 
[l,3,4]oxadiazole (Compound No. 90) 

Mass (m/z): 380.19 (M 4 *!), 
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-243-(3-Cyclopropymiemoxy-4-difluoromemox^^ 
5-yl]-[l,3,4]oxadiazole (Compound No. 91) 

Mass (m/z): 366.18 (Mf+l), 

5 _2-[3-(3-Cyclopropymiemoxy-4-memoxy-pheny 
[1,3 ,4]oxadiazole (Compound No . 92), 

Mass (m/z): 330.18 (M"+l) 

-2-[3-(3-Difluoromemoxy-4-methoxyphenyl)-5-memyM,5-dmydro-isoxazol-5-yl]- 
10 [l,3,4]oxadiazole (Compound No. 93) 

Mass (m/z): 326.110^+1), 

Rvam ple 17: General method of p re paration of c ompound of Formula XXIV (wherein 
gVgV^H, "Ri = Xi=CEk. X9=c yr.1opentv1. X=Y=Q) 

15 Step 1 : Preparation of compound of Formula XXHI 

Nitriles (Formula XXII, Scheme HI, 1 equiv.) was taken in solution of 
ethanol/water (1:4) and stirred for about 5 minutes. To this hydroxylamine hydrochloride 
(3.7 equiv.) and sodium carbonate (1.8 equiv.) were added and stirred for about 10 
rninutes at ambient temperature. The reaction mixture was stirred at reflux for about 1 8 
20 hours. Ethanol was removed under reduced pressure. Water was added and triturated. 
Solid which precipitates out was filtered and dried under vacuo to give the desired 
amidoxime. 

Step 2: Preparation of compound of Formula XXTV* 

Acid (Formula VI, Scheme 1, 1 equiv.) and amidoxime (Formula XXHI, step 1, 1.1 

25 equiv.) was taken in dry dimethylformamide. At 0 °C hydroxybenzotriazole (1 equiv.) and 
N-methyl morpholine (4 equiv.) were added and stirred at 0 °C for about one hour. At the 
same temperature l-(3-dimemylaniinopropyl)-3-ethyl carbodiimide hydrochloride (2 
equiv.) was added. The reaction mixture was stirred at room temperature for about 24 
hours. Water was added, extracted with ethyl acetate, dried and concentrated in vacuo. 

30 Solid, which formed, was taken in ethanol: water (7: 1) and sodium acetate (1 .5 equiv.) 
was added. Reaction mixture was refluxed at 80-90 °C for about 3 hours. Cooled, solid, 
which separated out, was filtered and recrystallized with ethanol. 
The following compounds were prepared following the above general procedure 
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-3<2-Chloro-6-trmuoro^ 

methyM,5-dihydro-isoxazol-5-yl-[l,2,4]oxadiazole (Confound No. 20) 
Mass (m/z): 522.22 (Nf^l), 

5 -3-(2-Chloro-4~fluorophenyl)-5-^^ 

dihydro-isoxazol-5-yl]-[l^ 3 4]oxadiazole (Compound No. 21) 

Mass (m/z): 472.22 (M*+l), 

-3-(4-CMoro-2-methoxyphenyl)-5-^^ 
10 dihydro4soxazol-5-yiHl,2 5 4]oxadiazole (Confound No. 22) 

Mass (m/z): 484.25 (M^l), 

-3<3-Chloro^-fluorophenyl)-5-[3-^ 
dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 23) 

15 Mass (m/z): 472.22 (MT'+l), 

-3<3-Chloro^-methoxypheny^ 

dihydro-isoxazol~5-yl]-[l,2,4]oxadiazole (Compound No. 24) 
Mass (m/z): 484.25 (M^+l), 

20 

-3<3-Fluorophenyl)-5-[3-(3^yclopentylox^ 
isoxazol-5-yl]- [l,2,4]oxadiazole (Compound No. 25) 

Mass (m/z): 438.21 (M^l), 

25 -3-(3,4-Difluorophenyl)-5-[3^3^yd^ 

dihydroisoxazol-5-yl]-[l,2 3 4]oxadiazole (Compound No. 26) 

Mass (m/z): 456.2 (M^+l), 

-3-(4-Methoxyphenyl)-5-[3-(3^^ 
30 dihydroisoxazol-5-yl]-[l,2 J 4]oxadiazole (Compound No. 27) 

Mass (m/z): 450.27 (M^+l), 
_3 -(3 5 4-Dimethoxyphenyl^ 

dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 28) 
35 Mass (m/z): 480.27 (M*+l), 

-3-(2-Chloro-6-fluorophenyl)-5-[^ 

dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 29) 
Mass (m/z): 472.22 (Nf+l), 
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-3<2,5-IMfluoio-phmy^ 

dihydro-isoxazol-S-ylj-tl^^oxadiazole (Compound No. 30) 
Mass (m/z): 456,22 (M*+l), 

5 -3-(2,6-Dichlorophenyl)-5-^ 

dihydro-isoxazol-5-yl]-[l^,4]oxadiazole (Compound No. 31) 

Mass (m/z): 488.18 (M++1), 

-3<2,3-DicMoro-phmyl)-5^^ 
10 dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 32) 

Mass (m/z): 488.18 (M^+l), 
_3-(2,4-DicUorophenyl)-5-p^ 

dihydro-isoxazol-5-yl]-[l£,4]oxadiazole (Compound No. 33) 
15 Mass (m/z): 488.18 (M*+l), 

-3<3,5-DicMorophenyl)-5-[3<3^yclopen1yloxy-4-methoxyph 
dihydro-isoxazol-5-yl]-[l 5 2,4]oxadiazole (Compound No. 34) 

Mass (m/z): 488.18 (M*+l), 

20 

-3K2,5-Dichlorophenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5 
dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 35) 

Mass (m/z): 488.18 (M^+l), 

25 -3<3,5-Dmuorophenyl)-5-[3-(3^yd^^ 

dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 36) 

Mass (m/z): 456.28 (M*+l), 

-3-(3-Chlorophenyl)-5 -[3 -(3 -cyclopentyloxy-4-methoxyphenyl)-5 -methyl-4,5-dihydro- 
30 isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 37) 

Mass (m/z): 454.20 (M^+l), 
-3-(2,4-Difluorophenyl)-5-[3-(3^ 

dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 38) 
35 Mass (m/z): 456.27 (M*+l), 

-3K3,4-Dichlorophenyl)-5-[3<3-cyclopentyloxy-4-methox)^heny^^ 
dihydro-isoxazol-5-yl]-[l 5 2,4]oxadiazole (Compound No. 39) 

Mass (m/z): 488.21 (M^+l), 
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-3K4-Chlorophenyl)-5-[3-(3s:yclopentyloxy-4-methoxyphenyl) 
isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 40) 

Mass (m/z): 434.24 (M^+l), 

5 ^{5-[3-(3-Cyclopentyloxy^4-methoxyphenyl>5-methyl^ 
[l,2,4]oxadiazole-3-yl}-phenylamine (Compound No. 41) 

Mass (m/z): 435.27 (M*+l), 

-3-Phenyl-5-[3-(3-cyclopentyloxy-4-meth^^ 
10 yl]-[l,2,4]oxadiazole (Compound No. 42) 

Mass (m/z): 420.30 (M++1), 
-3-(3,4-Dimethylpheny^ 

dihydro-isoxazol-5-yl]-[ l,2 3 4]oxadiazole (Compound No. 43) 
15 Mass (m/z): 448.32 (M++1), 

-3-(2-CWorophenyl)-5-[3<3^yclopenty^^^ 
isoxazol~5-yl]-[l,2,4]oxadiazole (Compound No. 44), 

Mass (m/z): 453.5 (MM), 

20 

-3^4-Fluorophenyl)-5-[3-(3^ 
isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 45), 

Mass (m/z): 438.29 (M*+l), 

25 -3-Me%l~5-[3-(3-cyclopen^ 

yl]-[l,2,4]oxadiazole (Compound No. 46). 

Mass (m/z): 358.0 (M*+l), 

Example 18: General method of preparation of compound of Form ula VI (wherein 
30 Yi=Y 2 =R^H. Ri =CH 2 . Ri=CN. (CH^CW 

Oxime (Formula IV, scheme 1, 1 equiv.) and compound of Formula V (2 equiv.) 
were taken in tetrahydrofuran. At ambient temperature, sodium hypochloride solution was 
added dropwise. The reaction mixture was stirred at room temperature overnight. 
Tetrahydrofuran was removed under reduced pressure. Water was added, extracted with 
35 ethyl acetate, washed with saturated sodium chloride solution, dried and concentrated in 
vacuo. Purification was done by column chromatography using silica gel (100-200). 

The following compounds were prepared following the above procedure 
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_3.(3-Ctyclopropylmethoxy 
carbonitrile (Compound No. 94), 

Mass (m/z): 323.25 (M*+l) 

5 -3<3-Cyclopentyloxy^difluoromethoxyphenyl)-5-methyl-4,5 
carbonitrile (Compound No. 95), 

Mass (m/z): 337.14 (M*+l) 

-3-(3,4-Bis-difluoromethoxyphenyl>5-methyM,5-dihy(ko-isoxazole^ 
1 0 (Compound No . 96), 

Mass (m/z): 319.15 (M^+l) 

-3-(3-Cyclopropylmethoxy-4-m^ 
carbonitrile (Compound No. 97), 

15 Mass (m/z): 287.24 flvf+l) 

-3-(3-Butoxy^-difluorometho^ 
(Compound No. 98), 

Mass (m/z): 325.13 (M*+l) 

20 

-3-(4-Difluoromethoxy-3-propox^ 
(Compound No. 99), 

Mass (m/z): 311.07 (M*+l) 

25 -3~(4-IMfluoromethoxy-3-isopropoxyphe^^^ 
carbonitrile (Compound No. 100), 

Mass (m/z): 311.15 (M^-l) 

-343-(Bicyclo[2.2.1]hept-2-yloxy)^ 
30 isoxazole-5-carbonitrile (Compound No. 101), 

Mass (m/z): 363.14 (M*>1) 

-3-(3-Ben2yloxy-4-difluoromethoxyphen^ 
carbonitrile (Compound No. 102), 

35 Mass (m/z): 360.18 (Nf+l) 
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Example 19: Preparation of 3"f3-r3-Cyclopentyloxv-4-methoxvphenvlV5-methvl-4.5- 
dihvdro-isoxazoI'5-vH-'5-methvl-fL2,41oxadiazole fCompoundNo. 56) 

To a mixture of amidoxime (100 mg, 0.00030 mole, Scheme I, Formula VII) and 
powdered molecular sieves (4A°, 500 mg), dry tetrahydrofuran (3 ml) was added. The 
5 reaction mixture was stirred for about 30 minutes. Sodium hydride (1 1 mg, 0.0003 mole) 
was added and heated at about 60°C for about 45 minutes. Methyl acetate (0.047 ml, 
0.0006 mole) was added to reaction mixture and refluxed at about 65-70°C for one hour. 
The reaction mixture was filtered, and washed with ethyl acetate. The organic layer was 
concentrated under reduced pressure to give crude product, which was purified by column 
10 chromatography using silica gel (100-200). Yield: 50 mg. 

The following compounds were prepared following the above procedure 

-3-[3-(3-Cyclopentyloxy-4-meth^^ 
fluromethyl-[l,2,4]oxadiazole (Compound No. 67), 

Mass (m/z): 376.22 (M*+l) 

15 

-3-[3-(3-Cyclopentyloxy^methoxy 
fluorophenyl)-[l,2,4]oxadiazol (Compound No. 70), 

Mass (m/z): 438.24 (M^-f-l) 

20 - {3~[3-(3-Cyclopentyloxy-4-mthoxyphenyO^ 

[l,2,4]oxadiazol-5-yl}-acetonitrile (Compound No. 71), 

Mass (m/z): 383.24 (M+4-1) 

Example 20: Preparation of S-rS-fS-Cvclopentvloxv^methoxvphenvD-S-methvM.S- 
25 dihvdro-isoxazol-5-vll-5-(te^ (Compound No. 68) 

Amidoxime (100 mg, 0.0003 mole, Scheme I, Formula VII) and tetrahydro-2- 
furoic acid (0.03 ml, 0.0003 mole) was taken in dimethylformamide (1 ml). At about 0°C, 
1-hydroxybenzotriazole (40 mg, 0.0003 mole) and N-methylmorpholine (0.168 ml, 0.0012 
mole) were added and stirred for about 1 hour. Thereafter, at about 0°C 1- (3- 
30 dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride (115 mg, 0.0006 mole) was 
added and stirred at room temperature for about 24 hours. Water (5 ml) was added, 
extracted with ethyl acetate. The ethyl acetate layer was dried over anhydrous sodium 
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sulphate, and concentrated in vacuo. Dimethylformamide (2 ml) was added to the reaction 
residue. 50 mg powdered molecular sieves was added and refluxed at about 1 10-120°C 
for about 4 hours. The resultant was filtered and washed with ethyl acetate. The organic 
layer was concentrated and purified by column chromatography using silica gel (100-200). 

5 Yield: 40 mg 

The following compounds were prepared similarly 

-3 - [3 -(3 -Cyclopenty loxy-4-methoxyphenyl) - 5 -methyl-4, 5 -dihydro-isoxazol-5 -yl] -5 - 
cyclopropyl-[l,2,4]oxadiazole (Compound No. 60), 

Mass (m/z): 38431 (M*+l); m.p.: 105-106°C. 

10 

-5-(3-CMorophenyl)-3-[3-(3-cyd^^ 
isoxazol-5-yl]«-[l,2,4]oxadiazole (Compound No. 61), 

Mass (m/z): 454.31 (M*+l); m.p.: 103-104°C 

15 -5-[3-(3-Cyclopentyloxy-4-methoxypheny^ 
tolyl-[l,2,4]oxadiazole (Compound No. 62), 

Mass (m/z): 434.42 (Mft-lfcm.p.: 131-132°C. 

-3-[3-(3-Cyclopentyloxy-4-methoxyph 
20 dimethyl-phenyl)- [ 1 ,2,4]oxadiazole (Compound No. 63), 

Mass (m/z): 448.00 (M^+l); m.p.: 131°C. 

-3-[3-(3-Cyclopentyloxy^-methox 
fluoro-phenyl)-[l,2,4]oxadiazole (Compound No. 69), 

25 Mass (m/z): 438.26 (M^l); m.p.: 146.1-146.3°C 

^-{3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihy(ko-isoxazol- 
[l,2,4]oxadiazole-5-yl)-benzonitrile (Compound No. 72), 

Mass (m/z): 445.32 (M*+l) 

30 

-3-[3-(3-Cyclopentyloxy-4-metho^ 
trifluoromethyl-[l,2,4]oxadiazole (Compound No. 73), 

Mass (m/z): 412.25 (M*+l) 

35 -3-[3-(3-Cyclopentyloxy-4-methoxypheny 

methoxy-phenyl)-[l,2,4]oxadiazole (Compound No. 74), 
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Mass (m/z): 450.26 (M*+l); m.p.: 121-122°C. 

-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl-5-methyl-4 3 5-dihy 
dimethoxy-phenyl)[l,2,4]oxadiazole (Compound No. 75), 

5 Mass (m/z): 480.32 (M^+l); m.p.: 1 19-120°C. 

-5-Cyclopentyl-3-[3-(3-cycIopentyloxy-4-m 
isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 78), 

Mass (m/z): 412.33 (M*"+l) 

10 

-3-[3^3-Cyclopentyloxy-4-me&^ 

dichloro-phenyl)-[ 1 ,2,4]oxadiazole (Compound No. 79), 

Mass (m/z): 488.17 (M*+l);m.p.: 1 13.5-1 14.9°C. 

15 Example 21: Preparation of 2-r3-(3-Cvclopentvloxv-4-methoxvphenvlV5-methvl-4,5- 
dihvdro-isoxazol-5-vll-pvridine (Compound No. 103) 

3-cyclopentyloxy-4-methoxybenzaldehyde oxime (250 mg, 1.063 mmol) and 2- * 
vinyl-pyridine (167 mg, 1.595 mmol) were taken in tetrahydrofuran (3 ml). The reaction 
mixture was stirred for about 10 minutes. Sodium hypochloride solution (1 ml, 10.63 
20 mmol) was added gradually over 1 5 minutes and stirred for 2 hours. THF was evaporated 
off and the residue was extracted with ethylacetate. The organic layer was washed with 
water, dried over anhydrous sodium sulphate and concentrated. The product was purified 
using column chromatography. Mass (m/z): 339.21 (M*+l). 

Example 22: Preparation of (S-rS-fS-Cvclopentvloxv^-methoxvphenvlVS-methyM^- 
25 dihvdro-isoxazol-5-vlH13.41 thiadiazol-2-Yll-cvclopropvlamine (Compound No. 49) 

3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazole-5- 
carboxylic acid (250 mg, 0.00078 mole) and cyclopropylthiosemicarbazide (102 mg, 
0.00078 mole) were taken in dioxane (10 ml). At about 65°C, POCl 3 (0.07 ml, 0.00078) 
was added to the reaction mixture. The reaction mixture was refluxed at about 65°C for 
30 about 5 hours and then at room temperature overnight. Dioxane was removed under 

reduced pressure. Saturated sodium bicarbonate solution was added. Extraction was done 
by ethyl acetate, and the extract was washed with saturated sodium chloride solution. The 
product was dried over anhydrous sodium sulphate and concentrated in vacuo to give solid 



- patent # WO 2005/051931 rnie:/7J:\Legai\Flie5 - Fatent\40G-4S3\RLL-41^Cited references for 417 1 544, 912, 361., J361.J\WO05-051931xpc1 Pag e 60 of 106 



WO 2005/051931 PCTYIB2004/003893 



59 

compound, which was further crystallized by ethanol to give white solid compound having 
m.pt- 188-1 89°C. Yield = 44 mg; Mass (M^l) = 415. 

The following compound was prepared similarly 

_5-[3-(3-Cyclopentyloxy-4-m^ 
5 thiadiazol-2-yl-amine (Compound No. 48) 

Mass (m/z): 375.37 (M*+l) 

Example 23: Preparation of 3>(3>Cvclopentvloxv-4-me1hoxvph envlV5-r4,5-dihvdro- 
thiazol-2-vl)-5-methvl"4,5-dihvdro-isoxazole (Compound No. 51) 

10 3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4 3 5-dihydroisoxazole-5- 

carbonitrile (70 mg, 0.0002 mole) and 2-aminoethanthiol hydrochloride (53 mg, 0.0004 
mole) were taken in 5 ml ethanol. Triethylamine (0.04 ml, 0.0003 ml) was added to the 
reaction mixture and refluxed for about 5 hours. Ethanol was removed under reduced 
pressure to get crude compound, which was purified by column chromatography using 

15 silica gel (100-200). Yield: 50 mg; m.pt.: sticky solid. 

Example 24: Preparation of l-l5-r3-r3-Cvclopentvloxv-4-methoxvp henvlV5-methvl-4,5- 
dihvdro-isoxazol-5-vll^ (Compound No. 

50) 

Step a : Hydrazide (100 mg, 0.0003 mole, Scheme IA, Formula VIII) was taken in ethanol 
20 (5 ml). Ethylmethyl ketone (0.03 ml, 0.0004 mole) was added. The reaction mixture was 
stirred at refluxing temperature for about 10 hours. Ethane was removed under reduced 
pressure to give oily compound. 

Step b : The compound from step a was taken in pyridine (3 ml). One ml acetic anhydride 
was added and stirred at about 100°C for about 8 hours. A mixture of acetic anhydride 
25 and pyridine was removed under reduced pressure. 5 ml cold water was added and 
extraction was done by ethyl acetate. The resultant was washed with saturated sodium 
chloride solution, dried over anhydrous sodium sulphate and concentrated in vacuo to give 
crude compound, which was purified by column chromatography using silica gel (100- 
200). 
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F.^m ple 25: Preparation of a'-rS-Cvc^ p^tYloxv^-methoxvphenvD-S^'-dimethYl- 
4 1 5.4\5Metrahvdro- l 3.5'1 biisoxazolvl- 5-r.arhonitrile (Compound No. 52) 

Step a: Oxime (350 mg, 0.00148 mole, Scheme I, Formula IV) and methacrolein (0.73 ml, 
0.0089 mole) was taken in tetrahydrofuran (10 ml). Sodium hypochlorite solution (10 ml) 
5 was added dropwise to residue mixture. The reaction mixture was stirred at room 

temperature for about 14-16 hours. Tetrahydrofuran was removed under reduced pressure. 
Water (10 ml) was added, extracted with ethyl acetate, washed with saturated sodium 
chloride solution, dried over anhydrous sodium sulphate and concentrated in vacuo to give 
oily compound. 

10 Step b: The compound from step a was taken in ethanol (10 ml) and to it hydroxylamine 
hydrochloride (160 mg, 0.0023 mole) and anhydrous sodium acetate (189 mg, 0.0028 
mole) were added. The reaction mixture was stirred at room temperature for about one 
and half an hours. Ethanol was removed under reduced pressure, water was added, 
extracted with ethyl acetate. Dried over anhydrous sodium sulphate and concentrated in 

1 5 vacuo to give oily compound. 

Step c :- The compound from step b was taken in tetrahydrofuran (5 ml) and to it 
methacrylonitrile (0.246 ml, 0.0036 mole) was added. Sodium hypochloride solution (3 
ml) was added to reaction mixture dropwise within a 15 minute interval. The reaction 
mixture was stirred for about 15-16 hours. Tetrahydrofuran was removed under reduced 

20 pressure. Water (3 0 ml) was added, extracted with ethyl acetate. Dried over anhydrous 
sodium sulphate and concentrated in vacuo to give oily compound, which was purified by 
column chromatography using silica gel (100-200). Yield: 50 mg; m.pt: oily. 
F.xamnle 26: Preparation of 5-r3-r3-Cv r.1n pentvloxv-4-methoxvphenvl)-5-methyl-4,5- 
riihvdro-isoxazol-5-vll-3H-ri3.41oxadiazole-2- thione (Compound No. 55] 

25 Hydrazide (70 mg, 0.0002 mole, Scheme IA, Formula VIH) was taken in ethanol 

(5 .ml)- To it potassium hydroxide solution (0.1 1 g, 0.0002 mole) in 1 ml ethanol were 
added followed by carbon disulfide (1 ml). The reaction mixture was refluxed for about 8 
hours. Ethanol was removed under reduced pressure. The reaction mixture was 
neutralized by dilute hydrochloride (2N), and extracted with ethyl acetate. The resultant 

30 was washed with saturated sodium chloride solution, dried over anhydrous sodium 
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sulphate and concentrated in vacuo to give crude product, which was purified by column 
chromatography using silica gel 100-200. Yield: 70 mg; m.pt: 195.5-200°C. 

Example 27: Preparation of 4-Ammo-5-r3-('3-cvclopen tvloxv-4-methoxvphenvl>5- 
niethvl-4.5-dihvdro-isoxazol-5-vll-4H-ri .2.41tri azo1e-3-thiol (Compound No. 54) 

5 A mixture of 5-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro- 

isoxazol-5-yl]-3H-[l,3,4]oxadiazole-2-thione (50 mg, 0.00013 mole, Example 26) and 
hydrazine hydrate (0.02 ml, 0.0003 mole) in ethanol (2 ml) were refluxed for about 6 
hours. The solvent and excess hydrazine hydrate were removed under reduced pressure. 
Water was added, and the aqueous phase was extracted with ethyl acetate. The extract 

1 0 was washed with brine, dried over anhydrous sodium sulphate and concentrated in vacuo 
to give crude product, which was recrystallized using ethyl acetate hexane (20:80). Yield: 
15 mg; m.pt: 228-229°C. 

Example 28: Preparation of Acetic acid f2)-2-amino-2-l3-f 3-fcvclopentvloxv)-4- 
methoxvphenvl1-5-memvl-4.5-dihvdroisoxazol-5-v l)vinvl ester ( Compound No. 105) 

1 5 [3-(3-Cyclopentyloxy-4-methoxyphenyl)-N-hydroxy-5-methyl-4,5- 

dmydroisoxazole-5-carboxaniidine ( Example 4, 0.0007 mole,250 mg) was dissolved in 
dichloromethane. To it acetic anhydride (0.0007 mole, 0.07 ml) and triethyl amine 
(0.0007 mole, 0.105 ml) were added. The reaction mixture was stirred at an ambient 
temperature for about 2 hours. The mixture was washed with water. The organic layer 

20 was dried over anhydrous sodium sulphate, concentrated in vacuo and the residue was 
purified over column chromatography. Yield: 46%; m.pt.: 130.9°C; J H NMR (CDC1 3 ): 5 
7.29-7.30 (d, 1H), 7.036-7.06 (d, 1H), 6.83-6.86 (d, 1H), 5.259 (s, 2H), 4.78-4.81 (m, 1H), 
3.98 (d, 1H), 3.87 (s, 3H), 3.276-3.33 (d, 1H), 2.16(s, 3H), 1.79-2.09(m, 8H), 1.25-1 .29(m, 
3H); Mass (m/z): 376.24 (M^-l). 

25 Example 29: Preparation of 3-(3-r3-fcvclopentvloxv)^-methoxvphenyll-5-m ethyl-4,5- 
dihvdroisoxazol-5-vn-5-methvl-1.4.2-dioxazole-5-carboxvlic acid et hvl ester (Compound 

No. 53) 

To a solution of 3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4^-dihydro- 
isoxazole-5-carbaldehyde oxime (0.480g, 1.5116 nunole) and 2-oxo propionic acid ethyl 
30 ester (1 .052g, 9.0698 mmole) in tetrahydrofuran was added bleach over a period of about 
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40 minutes. The reaction mixture was allowed to stir at room temperature for about one 
and half hours. Thereafter, tetrahydrofuran was removed over buchi. To the residue was 
added water (20 mL) and the resulting solution was extracted with ethyl acetate. Ethyl 
acetate layer was dried over anhydrous sodium sulphate and finally concentrated to afford 
5 an oily residue, which was purified by column chromatography. Yield: 0.200g; m.p: 139- 
140 °C; Mass (m/z): 376.24 (M*+l). 

Example 30: Efficacy of compounds as PDE IV inhibitors 
PDE-IV Enzyme Assay 

The efficacy of compounds of PDE-4 inhibitors was determined by an enzyme 
10 assay using U937 cell cytosolic fraction (BBRC, 197: 1 126-1 131, 1993). Hydrolysis of 
cAMP to AMP was monitored using HPLC and [ 3 H]cAMP in the sample was detected 
using FLO-ONE Detector. 

The enzyme preparation was incubated in the presence and absence of the test 
compound for 30 min and amount; [ 3 H]cAMP measured in the sample. The IC50 values n 
1 5 were found to be in the range of double-digit nM to >1 0 pM concentration. 
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We Claim: 

1 1 . Compounds having the structure of Formula I: 

2 
3 
4 
5 
6 
7 

8 R 2 R 1 

Formula I 

9 their pharmaceutically acceptable salts, pharmaceutically acceptable solvates, 

1 0 enantiomers, diastereomers or N-oxides wherein 

11 1) when X is oxygen in Formula I: 

12 Ri is selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; cyano; nitro; amino; 

13 substituted amino; hydroxyl; alkoxy; aryloxy, COR'; COOR' 

14 (wherein R' can be hydrogen, alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, 

15 aryl, aralkyl, heterocyclyl, (heterocyclyl)alkyl, or (heteroaryl)alkyl); 

16 aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl) alkyl; (heterocyclyl) alkyl; (CH 2 ) M OR' 

17 (wherein R' is as defined above, but also including hydroxy); C(=0)NR x R y 

18 (wherein R x and R y can be independently selected from hydrogen, alkyl, C3-6 

19 alkenyl, C 3 ^ alkynyl, (un)saturated cycloalkyl, aryl, aralkyl, heteroaryl, 

20 heterocyclyl, heteroarylalkyl, or heterocyclylalkyl); or 

21 (CH 2 ) m -C(=0)R 3 

22 [wherein m is an integer in the range of 0-2 and R 3 can be optionally substituted 

23 R p or Rq (wherein Rp can be a 4-12 membered (unsaturated monocyclic or 

24 bicyclic ring containing 1-4 heteroatom(s) selected from N, O and S wherein the 

25 ring can be attached to (CH 2 ) m C(=0) through N and R^ can be a 4-12 membered 

26 (unsaturated monocyclic or bicyclic ring containing 0-4 heteroatom(s) selected 

27 from the group consisting of N, O and S wherein the ring can be attached to 

28 (CH 2 ) m C(=0) through C) and wherein the substituents of R 3 can be one or more 

29 of: alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, halogen, hydroxyl, alkoxy, 

30 aryloxy, nitro, cyano, amino, substituted amino, hydroxyalkyl, oxo, acyl, 



Patent # WO 2005/051931 ffile://J:\Legat\Files - Patent\400-499\RLL-417\Cited references for 417, 544, 912, 361, .36 1.1 \W 005-05 1931. cpc] 



Page 65 of 106 



WO 2005/051931 PCT/IB2004/003893 



64 

.• 

31 optionally substituted amino (wherein the substituents are selected from C\-Ce 

32 alkyl, aryl, aralkyl, or cycloalkyl), aryl, carboxyl, alkaryl, carbamoyl, alkyl ether, 

33 C(=0)NR5R$ (wherein R 5 and R$ are independently selected from hydrogen, 

34 alkyl, C3-6 alkenyl, C3-6 alkynyl, aryl, and aralkyl), optionally substituted 

35 monocyclic or bicyclic 4-12 membered carbocyclic ring system (wherein the 

36 optional substituent(s) is/are selected from alkyl, alkenyl, alkynyl, halogen, 

37 hydroxyl, and alkoxy), heteroaryl, heterocyclyl, heteroarylalkyl, or 
3 8 heterocyclylalkyl] ; 

39 R 2 is selected from: cyano; heteroaryl; heterocyclyl; or (CH 2 )nNHCOR7 (wherein n 

40 represents an integer 1 to 6 and R7 can represent hydrogen, alkyl, alkenyl, alkynyl, 

41 (unsaturated , cycloalkyl, alkoxy, aryloxy, aryl, aralkyl, heteroaryl, heterocyclyl, 

42 (CH2)i-40R' wherein R' is the same as defined above, or NR x R y wherein R x and R y are the 

43 same as defined above); 

44 R4 is selected from: hydrogen; alkyl; halogen; cyano; carboxy; or C(=0)NR x R y wherein 

45 R x and R y are the same as defined above; 

46 Xi and X 2 are independently selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; 

47 acyl; aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl)alkyl; or (heterocyclyl)alkyl; 

48 Y is selected from: an oxygen atom; a sulphur atom; or NR 

49 (wherein R is selected from hydrogen, alkyl, alkenyl, alkynyl, unsaturated) 

50 cycloalkyl, acyl, aryl, aralkyl, heteroaryl, heterocyclyl, (heteroaryl)alkyl, or 

51 (heterocyclyl)alkyl); 

52 Yi and Y 2 are independently selected from: hydrogen; alkyl; nitro; cyano; halogen; OR 

53 wherein R is the same as defined earlier; SR wherein R is the same as defined earlier, 

54 NHR wherein R is the same as defined earlier; COOR'; or COR' wherein R' is the same 

55 as defined above, or further, Yi and X 2 , Xi and Y 2 , Xi and X 2 may together form a ring 

56 fused with the ring A containing 3-5 carbon atoms within the ring and having 1-3 

57 heteroatoms selected from N, O or S; and 

58 2) when X is NRs or S wherein Ra is hydrogen, lower alkyl (C r C 6 ) or aryl: 

59 Rj, R4, Xi, X 2 , Y, Yi and Y 2 are the same as defined above; 
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60 R2 is selected from: (CH) n NHCOR7 (wherein n represents an integer 1 to 6 and R7 is the 

61 same as defined above), 

62 with the provisio that when R 2 is heterocyclyl, Ri can not be (CI^mOR', C(-0)NR x R y or 

63 (CH 2 ) m ~C(=0)R 3 . 



12. A compound having the structure of Formula XXXIV, 

X1 



2 
3 
4 
5 

6 R19 



A 




R1 

Formula XXXIV 



8 their pharmaceutical^ acceptable salts, pharmaceutically acceptable solvates, 

9 enantiomers, diastereomers or N-oxides 

10 wherein 

11 Ri is selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; cyano; nitro; amino; 

12 substituted amino; hydroxyl; alkoxy; aryloxy; COR'; COOR' 

13 (wherein R' can be hydrogen, alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, 

14 aryl, aralkyl, heterocyclyl, (heterocyclyl)alkyl, or (heteroaryl)alkyl); 

15 aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl) alkyl; (heterocyclyl) alkyl; (CH2)i-40R' 

16 (wherein R' is as defined above, but also including hydroxy); C(=0)NR x R y 

17 (wherein R x and R y can be independently selected from hydrogen, alkyl, 

1 8 alkenyl, C 3 . 6 alkynyl, (unsaturated cycloalkyl, aryl, aralkyl, heteroaryl, 

19 heterocyclyl, heteroarylalkyl, or heterocyclylalkyl); or 

20 (CH 2 )m-C(=0)R3 

21 [wherein m is an integer in the range of 0-2 and R 3 can be optionally substituted 

22 Rp or R<j (wherein R p can be a 4-12 membered (unsaturated monocyclic or 

23 bicyclic ring containing 1-4 heteroatom(s) selected from N, O and S wherein the 

24 ring can be attached to (CH2) m C(=0) through N and Rq can be a 4- 12 membered 

25 (unsaturated monocyclic or bicyclic ring containing 0-4 heteroatom(s) selected 

26 from the group consisting of N, O and S wherein the ring can be attached to 
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27 (CH 2 )mC(=0) through C) and wherein the substituents of R 3 can be one or more 

28 of: alkyl, alkenyl, alkynyl, (un)saturated cycloalkyl, halogen, hydroxyl, alkoxy, 

29 aryloxy, nitro, cyano, amino, substituted amino, hydroxyalkyl, oxo, acyl, 

30 optionally substituted amino (wherein the substituents are selected from C1-C6 

31 alkyl, aryl, aralkyl, or cycloalkyl), aryl, carboxyl, alkaryl, carbamoyl, alkyl ether, 

32 C(=0)NR5R$ (wherein R 5 and R$ are independently selected from hydrogen, 

33 alkyl, C3-6 alkenyl, C3-6 alkynyl, aryl, and aralkyl), optionally substituted 

34 monocyclic or bicyclic 4-12 membered carbocyclic ring system (wherein the 

35 optional substituent(s) is/are selected from alkyl, alkenyl, alkynyl, halogen, 

36 hydroxyl, and alkoxy), heteroaryl, heterocyclyl, heteroarylalkyl, or 
3 7 heterocyclylalkyl] ; 



38 R4 is selected from: hydrogen; alkyl; halogen; cyano; carboxy; or C(=0)NR x R y wherein 

39 R x andRy are the same as defined above; 

40 Xi and X2 are independently selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; 

41 acyl; aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl)alkyl; or (heterocyclyl)alkyl; 

42 Y is selected from: an oxygen atom; a sulphur atom; or NR 

43 (wherein R is selected from hydrogen, alkyl, alkenyl, alkynyl, unsaturated) 

44 cycloalkyl, acyl, aryl, aralkyl, heteroaryl, heterocyclyl, (heteroaryl)alkyl, or 

45 (heterocyclyl)alkyl); 

46 Yi and Y2 are independently selected from: hydrogen; alkyl; nitro; cyano; halogen; OR 

47 wherein R is the same as defined earlier; SR wherein R is the same as defined earlier; 

48 NHR wherein R is the same as defined earlier, COOR'; or COR' wherein R' is the same 

49 as defined above, or farther, Y\ and X 2 , Xi and Y 2 , Xi and X 2 may together form a ring 

50 fused with the ring A containing 3-5 carbon atoms within the ring and having 1-3 

5 1 heteroatoms selected from N, O or S; and 

52 Ri 9 represents -CONHNH 2 , or 

? 

53 — c=n — o — c- — r' , wherein R' is the same as defined for Formula L 
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Y 2 v JL .Y-X 2 




54 3 . The compound of claim 1 having the structure of Formula XXXII, 

y 

55 

56 A 
57 
58 

59 • 

60 R>r *f* 

61 " Formula XXXn 

62 their pharmaceutical^ acceptable salts, pharmaceutically acceptable solvates, 

63 enantiomers, diastereomers or N-oxides wherein 

64 wherein 

65 Ri is selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; cyano; nitro; amino; 

66 substituted amino; hydroxyl; alkoxy; aryloxy; COR'; COOR' 

67 (wherein R' can be hydrogen, alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, 

68 aryl, aralkyl, heterocyclyl, (heterocyclyl)alkyl, or (heteroaryl)alkyl); 

69 aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl) alkyl; (heterocyclyl) alkyl; (CH 2 ) M OR 

70 (wherein R' is as defined above, but also including hydroxy); C(=0)NR x R y 

71 (wherein R x and Ry can be independently selected from hydrogen, alkyl, C 3 ^ 

72 alkenyl, C3-6 alkynyl, (unsaturated cycloalkyl, aryl, aralkyl, heteroaryl, 

73 heterocyclyl, heteroarylalkyl, or heterocyclylalkyl); or 

74 (CH 2 VC(K))R3 

75 [wherein m is an integer in the range of 0-2 and R 3 can be optionally substituted 

76 R p or Rq (wherein Rp can be a 4- 12 membered (unsaturated monocyclic or 

77 bicyclic ring containing 1-4 heteroatom(s) selected from N, O and S wherein the 

78 ring can be attached to (CH 2 ) m C(=0) through N and Rq can be a 4-12 membered 

79 (un)saturated monocyclic or bicyclic ring containing 0-4 heteroatom(s) selected 

80 from the group consisting of N, O and S wherein the ring can be attached to 

8 1 (CH 2 )mC(=0) through C) and wherein the substituents of R 3 can be one or more 

82 of: alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, halogen, hydroxyl, alkoxy, 

83 aryloxy, nitro, cyano, amino, substituted amino, hydroxyalkyl, oxo, acyi, 
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84 optionally substituted amino (wherein the substituents are selected from Ci-C 6 

85 alkyl, aryl, aralkyl, or cycloalkyl), aryl, carboxyl, alkaryl, carbamoyl, alkyl ether, 

86 C(=0)NRsR; (wherein R 5 and Re are independently selected from hydrogen, 

87 alkyl, C 3 . 6 alkenyl, C 3 -e alkynyl, aryl, and aralkyl), optionally substituted 

88 monocyclic or bicyclic 4- 1 2 membered carbocyclic ring system (wherein the 

89 optional substituent(s) is/are selected from alkyl, alkenyl, alkynyl, halogen, 

90 hydroxyl, and alkoxy), heteroaryl, heterocyclyl, heteroarylalkyl, or 

91 heterocyclylalkyl]; 

92 R4 is selected from: hydrogen; alkyl; halogen; cyano; carboxy; or C(=0)NR x Ry wherein 

93 R x and Ry are the same as defined above; 

94 Y is selected from: an oxygen atom; a sulphur atom; or NR 

95 (wherein R is selected from hydrogen, alkyl, alkenyl, alkynyl, unsaturated) 

96 cycloalkyl, acyl, aryl, aralkyl, heteroaryl, heterocyclyl, (heteroaryl)alkyl, or 

97 (heterocyclyl)alkyl); 

98 Yi and Y 2 are independently selected from: hydrogen; alkyl; nitro; cyano; halogen; OR 

99 wherein R is the same as defined earlier, SR wherein R is the same as defined earlier, 

100 NHR wherein R is the same as defined earlier; COOR'; or COR' wherein R' is the same 

101 as defined above, or further, Yi and X 2 , Xi and Y 2 , Xi and X 2 may together form a ring 

102 fused with the ring A containing 3-5 carbon atoms within the ring and having 1-3 

1 03 heteroatoms selected from N, O or S; 

104 Xi represents alkyl; 

105 X 2 represents alkyl, cycloalkyl or aralkyl; 

106 X 3 , X,, X 5 and X5 independently represent C, CH, CH 2 , CO, CS, NH, N, O, S; R 5 , 

107 Ri 6, and Rn independently represent no atom, alkyl, COCH3, COOC 2 H 5 , NH 2 , 

1 08 KH-cyclopropyl, CN, SH; and 

109 — represents an optional single bond. 
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1 4. The compound of claim 1 having the structure of Formula XXIII, 

2 >T Xi 

3 Y vV Y_X2 

T A I 

4 la 

8 Ri/ 

Formula XXXIH 

9 

1 0 their pharmaceutically acceptable salts, pharmaceutically acceptable solvates, 

1 1 enantiomers, diastereomers or N-oxides wherein 

12 wherein 

13 Ri is selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; cyano; nitro; amino; 

14 substituted amino; hydroxyl; alkoxy; aryloxy; COR; COOR' 

1 5 (wherein R' can be hydrogen, alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, 

16 aryl, aralkyl, heterocyclyl, (heterocyclyl)alkyl, or (heteroaryl)alkyl); 

17 aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl) alkyl; (heterocyclyl) alkyl; (CH 2 )mOR / 

1 8 (wherein R' is as defined above, but also including hydroxy); C(=0)NR x R y 

1 9 (wherein R x and R y can be independently selected from hydrogen, alkyl, C 3 _6 

20 alkenyl, C 3 - 6 alkynyl, (un)saturated cycloalkyl, aryl, aralkyl, heteroaryl, 

21 heterocyclyl, heteroarylalkyl, or heterocyclylalkyl); or 

22 (CH 2 ) m -C(=0)R 3 

23 [wherein m is an integer in the range of 0-2 and R 3 can be optionally substituted 

24 R p or Rq (wherein Rp can be a 4- 1 2 membered (unsaturated monocyclic or 

25 bicyclic ring containing 1-4 heteroatom(s) selected from N, O and S wherein the 

26 ring can be attached to (CH 2 ) m C(=0) through N and R^ can be a 4-12 membered 

27 (unsaturated monocyclic or bicyclic ring containing 0-4 heteroatom(s) selected 

28 from the group consisting of N, O and S wherein the ring can be attached to 

29 (CH 2 ) m C(==0) through C) and wherein the substituents of R 3 can be one or more 

30 of: alkyl> alkenyl, alkynyl, (unsaturated cycloalkyl, halogen, hydroxyl, alkoxy, 

3 1 aryloxy, nitro, cyano, amino, substituted amino, hydroxyalkyl, oxo, acyl, 
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32 optionally substituted amino (wherein the substituents are selected from Ci-C 6 

33 alkyl, aryl, aralkyl, or cycloalkyl), aryl, carboxyl, alkaryl, carbamoyl, alkyl ether, 

3 4 C(=0)NR 5 R6 (wherein R 5 and R$ are independently selected from hydrogen, 

35 a lkyl> C3-6 alkenyl, alkynyl, aryl, and aralkyl), optionally substituted 

3 6 monocyclic or bicyclic 4-12 membered carbocyclic ring system (wherein the 
3 7 optional substituent(s) is/are selected from alkyl, alkenyl, alkynyl, halogen, 

3 8 hydroxyl, and alkoxy), heteroaryl, heterocyclyl, heteroarylalkyl, or 

3 9 heterocyclylalkyl]; 

40 R4 is selected from: hydrogen; alkyl; halogen; cyano; carboxy; or C(=0)NR x R y wherein 

41 R x and Ry are the same as defined above; 

42 Xi and X 2 are independently selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; 

43 acyl; aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl)alkyl; or (heterocyclyl)alkyl; 

44 Y is selected from: an oxygen atom; a sulphur atom; or NR 

45 (wherein R is selected from hydrogen, alkyl, alkenyl, alkynyl, unsaturated) 

46 cycloalkyl, acyl, aryl, aralkyl, heteroaryl, heterocyclyl, (heteroaryl)alkyl, or 

47 (heterocyclyl)alkyl); 

48 Yi and Y 2 are independently selected from: hydrogen; alkyl; nitro; cyano; halogen; OR 

49 wherein R is the same as defined earlier; SR wherein R is the same as defined earlier; 

50 NHR wherein R is the same as defined earlier; COOR'; or COR' wherein R' is the same 

51 as defined above, or further, Yi and X 2 , Xi and Y 2 , Xi and X 2 may together form a ring 

52 fused with the ring A containing 3-5 carbon atoms within the ring and having 1-3 

53 heteroatoms selected from N, O or S; 

54 X7 represents O or S; and 

55 R 18 represents hydrogen, alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl. 
1 5. - The compound of claim 1 wherein R 2 is cyano. 

1 6. The compound of claim 1 wherein R 2 is (CH 2 ) n NHCOR 7 , n represents an integer 1 

2 to 6; and R 7 can represent hydrogen, alkyl, alkenyl, alkynyl, (unsaturated, cycloalkyl, 

3 alkoxy, aryloxy, aryl, aralkyl, heteroaryl, heterocyclyl, (CH 2 )i-40R' wherein R' is the same 

4 as defined above, or NR x R y (wherein R x and R y can be independently selected from 
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5 hydrogen, alkyl, C3-6 alkenyl, C 3 ^ alkynyl, (un)saturated cycloalkyl, aryl, aralkyl, 

6 heteroaryl, heterocyclyl, heteroarylalkyl, or heterocyclylalkyl). 

1 7. The compound of claim 1 wherein R 2 is 6-membered heteroaryl. 

18. A pharmaceutical composition comprising a therapeutically effective amount of a 

2 compound of claim 1, together with at least one pharmaceutically acceptable 

3 carrier, excipient or diluent. 

19. A method for treating, preventing, inhibiting or suppressing an inflammatory 

2 condition or disease in a patient, comprising administering to the said patient a 

3 therapeutically effective amount of a compound of claim 1 . 

1 10. A method for treating, preventing, inhibiting or suppressing an inflammatory 

2 condition or disease in a patient, comprising administering to the said patient a 

3 therapeutically effective amount of a pharmaceutical composition of claim 8 . 

1 11. A method for the treatment, prevention, inhibition or suppression of AIDS, asthma, 

2 arthritis, bronchitis, chronic obstructive pulmonary disease (COPD), psoriasis, 

3 allergic rhinitis, shock, atopic dermatitis, Crohn's disease, adult respiratory distress 

4 syndrome (ARDS), eosinophilic granuloma, allergic conjunctivitis, osteoarthritis, 

5 ulcerative colitis and other inflammatory diseases in a patient comprising 

6 administering to said patient a therapeutically effective amount of a compound of 

7 claim 1. 

1 12. A method for the treatment, prevention, inhibition or suppression of ADDS, asthma, 

2 arthritis, bronchitis, chronic obstructive pulmonary disease (COPD), psoriasis, 

3 allergic rhinitis, shock, atopic dermatitis, Crohn's disease, adult respiratory distress 

4 syndrome (ARDS), eosinophilic granuloma, allergic conjunctivitis, osteoarthritis, 

5 ulcerative colitis and other inflammatory diseases in a patient comprising 

6 administering to said patient a therapeutically effective amount of a pharmaceutical 

7 composition of claim 8. 
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1 13. A method for the preparation of compounds of Formula VH (a), 



2 
3 
4 
5 
6 



9 

10 
11 
12 
13 
14 

15 
16 

17 

18 

19 

20 

21 
22 

23 
24 

25 
26 




u 

A 



N— O K 



Formula VII(a) 



7 their pharmaceutical^ acceptable salts, pharmaceutically acceptable solvates, 

8 enantiomers, diastereomers or N-oxides, the method comprising: 



reacting a compound of Formula II 




with a compound of Formula X 2 Z (wherein Z is halogen) to give a coi 
HE, wherein 



>ound of Formula 




Y 2 

Formula III 

Xi and X 2 are independently selected from: alkyl; alkenyl; alkynyl; cycloalkyl; acyl; aryl; 
aralkyl; heteroaryl; heterocyclyl; (heteroaryl)alkyl; or (heterocyclyl)alkyl; 

Yi and Y 2 are independently selected from: hydrogen; alkyl; nitro; cyano; halogen; OR 
wherein R is the same as defined earlier; SR wherein R is the same as defined earlier; 
NHR wherein R is the same as defined earlier; COOR'; or COR' wherein R' is the same 
as defined above, or further, Yi and X 2 , Xi and Y 2 , Xi and X 2 may together form a ring 
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27 fused with the ring A containing 3-5 carbon atoms within the ring and having 1 -3 

28 heteroatoms selected from N, O or S; 



reacting the compound of Formula III with hydroxylamine hydrochloride to give a 
compound of Formula IV; 



N— OH 




Y 2 

Formula IV 



treating the compound of Formula IV with a compound of Formula V to give a 
compound of Formula VI 



29 
30 
31 
32 
33 
34 
35 
36 

37 

38 . 
39 
40 
41 
42 

4 3 

44 wherein 

45 Ri is selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; cyano; nitro; amino; 

46 substituted amino; hydroxyl; alkoxy; aryloxy; COR'; COOR' 

47 (wherein R' can be hydrogen, alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, 

48 aryl, aralkyl, heterocyclyl, (heterocyclyl)alkyl, or (heteroaryl)alkyl); 

49 aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl) alkyl; (heterocyclyl) alkyl; (CH2)i-»OR 

50 (wherein R' is as denned above, but also including hydroxy); C(=0)NR x R y 

5 1 (wherein R x and R y can be independently selected from hydrogen, alkyl, C3-6 

52 alkenyl, C3-6 alkynyl, (un)saturated cycloalkyl, aryl, aralkyl, heteroaryl, 

53 heterocyclyl, heteroarylalkyl, or heterocyclylalkyl); or 

54 (CH^-C^COR, 

5 5 [wherein m is an integer in the range of 0-2 and R 3 can be optionally substituted 





Formula V 



Y 2 

Formula VI 
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56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 

72 
73 

74 
75 
76 
'77 
78 
79 
80 
81 
82 
83 
84 
85 



R p or R, (wherein Rp can be a 4-12 membered (unsaturated monocyclic or 
bicyclic ring containing 1 -4 heteroatom(s) selected from N, O and S wherein the 
ring can be attached to (CH 2 )mC(=0) through N and R, can be a 4-12 membered 
(unsaturated monocyclic or bicyclic ring containing 0-4 heteroatom(s) selected 
from the group consisting of N, O and S wherein the ring can be attached to 
(CH2)mC(=0) through C) and wherein the substituents of R3 can be one or more 
of: alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, halogen, hydioxyl, alkoxy, 
aryloxy, nitro, cyano, amino, substituted amino, hydroxyalkyl, oxo, acyl, 
optionally substituted amino (wherein the substituents are selected from C1-C6 
alkyl, aryl, aralkyl, or cycloalkyl), aryl, carboxyl, alkaryl, carbamoyl, alkyl ether, 
C(=0)NR S R<5 (wherein R 5 and R^ are independently selected from hydrogen, 
alkyl, C3-6 alkenyl, C3-6 alkynyl, aryl, and aralkyl), optionally substituted 
monocyclic or bicyclic 4-12 membered carbocyclic ring system (wherein the 
optional substituents) is/are selected from alkyl, alkenyl, alkynyl, halogen, 
hydroxyl, and alkoxy), heteroaryl, heterocyclyl, heteroarylalkyl, or 
heterocyclylalkyl] ; 

R4 is selected from: hydrogen; alkyl; halogen; cyano; carboxy; or C(=0)NR x R y wherein 
R x andR y are the same as defined above; 

and Rr represents [(CH 2 ) n CN, COOH, COOCH3, CHO or pyridyl, wherein n is 0 to 

2)]; 

reacting the compound of Formula VI with hydroxylamine hydrochloride (when Rr 
is CN) to give a compound of Formula VII; and 



Formula VII 

reacting the compound of Formula VII with a compound of Formula (R'C0)2O to 
give the compound of Formula VH(a) (wherein R' can be hydrogen, alkyl, alkenyl, 
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14. 



alkynyl, (unsaturated cycloalkyl, aryl, aralkyl, heterocyclyl, (heterocyclyl)alkyl, or 
(heteroaryl)alkyl). 

A method for the preparation of compounds of Formula DC, 




7 their pharmaceutical^ acceptable salts, pharmaceutically acceptable solvates, 

8 enantiomers, diastereomers or N-oxides, the method comprising: 



reacting a compound of Formula VI (when Rr is COOCH 3 ) with hydrazine hydrate 
to give a compounds of Formula VHI 





NHNH 2 



Y 2 

Formula VI 



Formula VTU 



9 
10 
11 
12 
13 
14 
15 
16 

17 

18 wherein 

19 R, is selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; cyano; nitro; amino; 

20 substituted amino; hydroxyl; alkoxy; aryloxy; COR'; COOR' 

21 (wherein R' can be hydrogen, alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, 

22 aryl, aralkyl, heterocyclyl, (heterocyclyl)alkyl, or (heteroaryl)alkyl); 

23 aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl) alkyl; (heterocyclyl) alkyl; (CHy^OR' 

24 (wherein R' is as defined above, but also including hydroxy); C(=0)NR x R y 

25 (wherein R x and R y can be independently selected from hydrogen, alkyl, C 3 - 6 

26 alkenyl, C3-6 alkynyl, (unsaturated cycloalkyl, aryl, aralkyl, heteroaryl, 

27 heterocyclyl, heteroarylalkyl, or heterocyclylalkyl); or 
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28 (CH 2 ) m -C(=0)R 3 

29 [wherein m is an integer in the range of 0-2 and R 3 can be optionally substituted 

30 Rp or Rq (wherein Rp can be a 4-12 membered (un)saturated monocyclic or 

3 1 bicyclic ring containing 1-4 heteroatom(s) selected from N, O and S wherein the 

32 ' ring can be attached to (CH 2 ) m C(==0) through N and R^ can be a 4-12 membered 

33 * (un)saturated monocyclic or bicyclic ring containing 0-4 heteroatom(s) selected 

34 from the group consisting of N, O and S wherein the ring can be attached to 

35 (CH 2 )mC(=0) through C) and wherein the substituents of R 3 can be one or more 

36 of: alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, halogen, hydroxyl, alkoxy, 

37 aryloxy, nitro, cyano, amino, substituted amino, hydroxyalkyl, oxo, acyl, 

k 

38 optionally substituted amino (wherein the substituents are selected from d-C6 

39 alkyl, aryl, aralkyl, or cycloalkyl), aryl, carboxyl, alkaryl, carbamoyl, alkyl ether, 

40 C(=0)NR5R6 (wherein R 5 and Re are independently selected from hydrogen, 

41 alkyl, C 3 -6 alkenyl, C 3 -6 alkynyl, aryl, and aralkyl), optionally substituted 

42 monocyclic or bicyclic 4- 1 2 membered carbocyclic ring system (wherein the 

43 optional substituent(s) is/are selected from alkyl, alkenyl, alkynyl, halogen, 

44 hydroxyl, and alkoxy), heteroaryl, heterocyclyl, heteroarylalkyl, or 

45 heterocyclylalkyl]; 

46 R4 is selected fro'm: hydrogen; alkyl; halogen; cyano; carboxy; or C(=0)NR x R y wherein 

47 R x and R y are the same as defined above; 

48 X\ and X 2 are independently selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; 

49 acyl; aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl)alkyl; or (heterocyclyl)alkyl; 

50 Y is selected from: an oxygen atom; a sulphur atom; or NR 

5 1 (wherein R is selected from hydrogen, alkyl, alkenyl, alkynyl, un(saturated) 

52 cycloalkyl, acyl, aryl, aralkyl, heteroaryl, heterocyclyl, (heteroaryl)alkyl, or 

53 (heterocyclyl)alkyl); 

54 Yi and Y 2 are independently selected from: hydrogen; alkyl; nitro; cyano; halogen; OR 

55 wherein R is the same as defined earlier; SR wherein R is the same as defined earlier; 

56 NHR wherein R is the same as defined earlier; COOR'; or COR' wherein R' is the same 

57 as defined above, or further, Yi and X 2 , Xi and Y 2 , Xj and X 2 may together form a ring 

\ 
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58 fused with the ring A containing 3-5 carbon atoms within the ring and having 1 -3 

59 heteroatoms selected from N, O or S; 

60 reacting the compound of Formula VIH with a compound of Formula HC(ORu)3 

61 to give a compound of Formula DC (wherein Ru represents alkyl from Ci to C3). 



1 15. 

2 
3 
4 
5 
6 
7 
8 



A method for the preparation of compounds of Formula X, 

x,. Yi .i*-o 




Y 2 

Formula X 



their pharmaceutically acceptable salts, phannaceutically acceptable solvates, 
enantiomers, diastereomers or N-oxides, the method comprising: 

reacting a compound of Formula VI (when Rr is CN) 



10 
11 
12 
13 
14 

15 wherein 




Y 2 

Formula VI 



16 Ri is selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; cyano; nitro; amino; 

17 substituted amino; hydroxyl; alkoxy; aryloxy; COR'; COOR' 

1 8 (wherein R' can be hydrogen, alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, 

19 aryl, aralkyl, heterocyclyl, (heterocyclyl)alkyl, or (heteroaryl)alkyl); 

20 aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl) alkyl; (heterocyclyl) alkyl; (CH 2 )i-40R' 

21 (wherein R' is as defined above, but also including hydroxy); C(=0)NR x R y 

22 (wherein R x and R y can be independently selected from hydrogen, alkyl, C3-6 

23 alkenyl, C 3 -$ alkynyl, (unsaturated cycloalkyl, aryl, aralkyl, heteroaryl, 

24 heterocyclyl, heteroarylalkyl, or heterocyclylalkyl); or 

25 (CH 2 ) m -C(=0)R 3 
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26 [wherein m is an integer in the range of 0-2 and R3 can be optionally substituted 

27 R p or Rq (wherein Rp can be a 4- 1 2 membered (un)saturated monocyclic or 

28 bicyclic ring containing 1-4 heteroatom(s) selected from N, O and S wherein the 

29 ring can be attached to (CH 2 )mC(=0) through N and Rq can be a 4-1 2 membered 

30 (unsaturated monocyclic or bicyclic ring containing 0-4 heteroatom(s) selected 

3 1 from the group consisting of N, O and S wherein the ring can be attached to 

32 (CH 2 ) m C(=0) through C) and wherein the substituents of R 3 can be one or more 

33 of: alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, halogen, hydroxyl, alkoxy, 

34 aryloxy, nitro, cyano, amino, substituted amino, hydroxyalkyl, oxo, acyl, 

35 optionally substituted amino (wherein the substituents are selected from C1-C6 

36 alkyl, aryl, aralkyl, or cycloalkyl), aryl, carboxyl, alkaryl, carbamoyl, alkyl ether, 

37 C(=0)NRsR6 (wherein R 5 and R* are independently selected from hydrogen, 

38 alkyl, C3.6 alkenyl, alkynyl, aryl, and aralkyl), optionally substituted 

39 monocyclic or bicyclic 4-12 membered carbocyclic ring system (wherein the 

40 optional substituent(s) is/are selected from alkyl, alkenyl, alkynyl, halogen, 

4 1 hydroxyl, and alkoxy), heteroaryl, heterocyclyl, heteroarylalkyl, or 

42 heterocyclylalkyl]; 

43 R4 is selected from: hydrogen; alkyl; halogen; cyano; carboxy; or C(=0)NR x R y wherein 

44 R x andRy are the same as defined above; 

45 Xi and X 2 are independently selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; 

46 acyl; aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl)alkyl; or (heterocyclyl)alkyl; 

■ 

47 Yi and Y2 are independently selected from: hydrogen; alkyl; nitro; cyano; halogen; OR 

48 wherein R is the same as defined earlier; SR wherein R is the same as defined earlier; 

49 NHR wherein R is the same as defined earlier; COOR'; or COR' wherein R' is the same 

50 as defined above, or further, Yi and X 2 , Xi and Y 2 , Xi and X 2 may together form a ring 

5 1 fused with the ring A containing 3-5 carbon atoms within the ring and having 1 -3 

52 heteroatoms selected from N, O or S; 

53 with sodium azide to give the compound of Formula X. 
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1 16. A method for the preparation of compounds of Formula XI, 




Y 2 

Formula XI 



6 their pharmaceutical^ acceptable salts, pharmaceutically acceptable solvates, 

7 enantiomers, diastereomers or N-oxides, the method comprising: 



8 



reacting a compound of Formula VH 



10 
11 
12 
13 

14 wherein 




NOH 



Y 2 

Formula VII 



15 Ri is selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; cyano; nitro; amino; 

1 6 substituted amino; hydroxyl; alkoxy; aryloxy; COR' ; COOR' 

17 (wherein R' can be hydrogen, alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, 

1 8 aryl, aralkyl, heterocyclyl, (heterocyclyl)alkyl, or (heteroaryl)alkyl); 

19 aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl) alkyl; (heterocyclyl) alkyl; (CH2)mOR' 

20 (wherein R' is as defined above, but also including hydroxy); C(=0)NR x Ry 

2 1 (wherein R x and R y can be independently selected from hydrogen, alkyl, 

22 alkenyl, C 3 ^s alkynyl, (un)saturated cycloalkyl, aryl, aralkyl, heteroaryl, 

23 heterocyclyl, heteroarylalkyl, or heterocyclylalkyl); or 

24 (CH 2 ) m -C(=0)R 3 

25 [wherein m is an integer in the range of 0-2 and R 3 can be optionally substituted 

26 R p or R<j (wherein Rp can be a 4-12 membered (unsaturated monocyclic or 

27 bicyclic ring containing 1-4 heteroatom(s) selected from N, O and S wherein the 
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28 ring can be attached to (CH 2 ) m C( = 0) through N and Rq can be a 4-12 membered 

29 (un)saturated monocyclic or bicyclic ring containing 0-4 heteroatom(s) selected 

30 from the group consisting of N, O and S wherein the ring can be attached to 

3 1 (CH2) m C(=0) through C) and wherein the substituents of R3 can be one or more 

32 of: alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, halogen, hydroxyl, alkoxy, 

33 aiyloxy, nitro, cyano, amino, substituted amino, hydroxyalkyl, oxo, acyl, 

34 optionally substituted amino (wherein the substituents are selected from C1-C6 

35 alkyl, aryl, aralkyl, or cycloalkyl), aryl, carboxyl, alkaryl, carbamoyl, alkyl ether, 

36 C(=0)NR5R$ (wherein R 5 and R6 are independently selected from hydrogen, 

37 alkyl, C3-6 alkenyl, C3-6 alkynyl, aryl, and aralkyl), optionally substituted 

38 monocyclic or bicyclic 4-12 membered carbocyclic ring system (wherein the 

39 optional substituent(s) is/are selected from alkyl, alkenyl, alkynyl, halogen, 

40 hydroxyl, and alkoxy), heteroaryl, heterocyclyl, heteroarylalkyl, or 

41 heterocyclylalkyl]; 



42 R4 is selected from: hydrogen; alkyl; halogen; cyano; carboxy, or C(=0)NR x R y wherein 

43 R x and R y are the same as defined above; 

44 Xi and X 2 are independently selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; 

45 acyl; aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl)alkyl; or (heterocyclyl)alkyl; 

46 Yi and Y 2 are independently selected from: hydrogen; alkyl; nitro; cyano; halogen; OR 

47 wherein R is the same as defined earlier; SR wherein R is the same as defined earlier; 

48 NHR wherein R is the same as defined earlier; COOR'; or COR' wherein R' is the same 

49 as defined above, or further, Yi and X 2 , Xi and Y 2 , X] and X 2 may together form a ring 

50 fused with the ring A containing 3-5 carbon atoms within the ring and having 1 -3 

5 1 heteroatoms selected from N, O or S; 

52 with methyl chloroformate to give the compound of Formula XL 
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1 17. A method for the preparation of compounds of Formula XH, 

2 
3 
4 
5 
6 
7 
8 




Y 2 

Formula XII 



their pharmaceutically acceptable salts, pharmaceutically acceptable solvates, 
enantiomers, diastereomers or N-oxides, the method comprising: 

reacting compoimds of Formula VH 



10 
11 
12 
13 

14 

15 wherein 




NOH 



Y 2 

Formula VII 



16 Ri is selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; cyano; nitro; amino; 

17 substituted amino; hydroxyl; alkoxy, aryloxy, COR'; COOR' 

18« (wherein R' can be hydrogen, alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, 

i 

19 aryl, aralkyl, heterocyclyl, (heterocyclyl)alkyl, or (heteroaryl)alkyl); 

4 

20 aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl) alkyl; (heterocyclyl) alkyl; (CH 2 )mOR' 

21 (wherein R' is as defined above, but also including hydroxy); C(=0)NR x R y 

22 (wherein R x and R y can be independently selected from hydrogen, alkyl, C3-6 

23 alkenyl, C3-6 alkynyl, (unsaturated cycloalkyl, aryl, aralkyl, heteroaryl, 

24 heterocyclyl, heteroarylalkyl, or heterocyclylalkyl); or 

25 (CH 2 ) m -C(=0)R 3 

26 [wherein m is an integer in the range of 0-2 and R 3 can be optionally substituted 

27 Rp or R<! (wherein Rp can be a 4-12 membered (unsaturated monocyclic or 

28 bicyclic ring containing 1 -4 heteroatom(s) selected from N, O and S wherein the 

29 ring can be attached to (CH 2 ) m C(=0) through N and R<, can be a 4-12 membered 
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30 (un)saturated monocyclic or bicyclic ring containing 0-4 heteroatom(s) selected 

3 1 from the group consisting of N, O and S wherein the ring can be attached to 

32 (CH 2 ) m C(=0) through C) and wherein the substituents of R 3 can be one or more 

33 of: alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, halogen, hydroxyl, alkoxy, 

34 aryloxy, nitro, cyano, amino, substituted amino, hydroxyalkyl, oxo, acyl, 

35 optionally substituted amino (wherein the substituents are selected from C r C6 

36 alkyl, aryl, aralkyl, or cycloalkyl), aryl, carboxyl, alkaryl, carbamoyl, alkyl ether, 

37 C(=0)NR 5 R6 (wherein R 5 and Re are independently selected from hydrogen, 

38 alkyl, C 3 . 6 alkenyl, C 3 -6 alkynyl, aryl, and aralkyl), optionally substituted 

39 monocyclic or bicyclic 4-12 membered carbocyclic ring system (wherein the 

40 optional substituent(s) is/are selected from alkyl, alkenyl, alkynyl, halogen, 

41 hydroxyl, and alkoxy), heteroaryl, heterocyclyl, heteroarylalkyl, or 

42 heterocyclylalkyl]; 



43 R4 is selected from: hydrogen; alkyl; halogen; cyano; carboxy; or C(=0)NR x R y wherein 

44 Rx andRy are the same as defined above; 

45 Xi and X 2 are independently selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; 

46 acyl; aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl)alkyl; or (heterocyclyl)alkyl; 

47 Yi and Y 2 are independently selected from: hydrogen; alkyl; nitro; cyano; halogen; OR 

48 wherein R is the same as defined earlier; SR wherein R is the same as defined earlier; 

49 NHR wherein R is the same as defined earlier; COOR'; or COR' wherein R' is the same 

50 as defined above, or further, Yi and X 2 , Xi and Y 2 , Xi and X 2 may together form a ring 

5 1 fused with the ring A containing 3 -5 carbon atoms within the ring and having 1 -3 

52 heteroatoms selected from N, O or S; 

53 with thiocarbonyl diimidazole and 1 ,8-diazabicyclo[5.4.0]undec-7-one to give the 

54 compound of Formula XH 
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1 18. A method for the preparation of compounds of Formula )i 



3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 




Formula? 



their pharmaceutically acceptable salts, pharmaceutically acceptable solvates, 
enantiomers, diastereomers or N-oxides, the method comprising: 



treating a compounds of Formula XII, 




Y 2 

Formula XII 



wherein 



Ri is selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; cyano; nitro; amino; 

substituted amino; hydroxyl; alkoxy; aryloxy; COR'; COOR' 

(wherein R' can be hydrogen, alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, 
aryl, aralkyl, heterocyclyl, (heterocyclyl)alkyl, or (heteroaryl)alkyl); 

aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl) alkyl; (heterocyclyl) alkyl; (CI^mOR' 

(wherein R' is as defined above, but also including hydroxy); C(=0)NR x R y 

(wherein R x and R y can be independently selected from hydrogen, alkyl, C3-6 
alkenyl, C3.6 alkynyl, (unsaturated cycloalkyl, aryl, aralkyl, heteroaryl, 
heterocyclyl, heteroarylalkyl, or heterocyclylalkyl); or 

(CH 2 ) m -C(=0)R 3 

[wherein mis an integer in the range of 0-2 and R 3 can be optionally substituted 
R p or R, (wherein R> can be a 4-12 membered (un)saturated monocyclic or 
bicyclic ring containing 1-4 heteroatom(s) selected from N, O and S wherein the 
ring can be attached to (CH 2 ) m C(=0) through N and can be a 4-12 membered 
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3 1 (unsaturated monocyclic or tricyclic ring containing 0-4 heteroatom(s) selected 

32 from the group consisting of N, O and S wherein the ring can be attached to 

33 (CH2) m C(=0) through C) and wherein the substituents of R3 can be one or more 

34 of: alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, halogen, hydroxyl, alkoxy, 

35 aryloxy, nitro, cyano, amino, substituted amino, hydroxyalkyl, oxo, acyl, 

36 optionally substituted amino (wherein the substituents are selected from C1-C6 

37 alkyl, aryl, aralkyl, or cycloalkyl), aryl, carboxyl, alkaryl, carbamoyl, alkyl ether, 

38 C(=0)NR 5 R6 (wherein R s and R$ are independently selected from hydrogen, 

39 alkyl, C3-6 alkenyl, alkynyl, aryl, and aralkyl), optionally substituted 

40 monocyclic or bicyclic 4-12 membered carbocyclic ring system (wherein the 

41 optional substituent(s) is/are selected from alkyl, alkenyl, alkynyl, halogen, 

42 hydroxyl, and alkoxy), heteroaryl, heterocyclyl, heteroarylalkyl, or 

43 heterocyclylalkyl]; 



44 R4 is selected from: hydrogen; alkyl; halogen; cyano; carboxy; or C(=0)NR x R y wherein 

45 R x andR y are the same as defined above; 

46 Xi and X% are independently selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; 

47 acyl; aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl)alkyl; or (heterocyclyl)alkyl; 

48 Yi and Y2 are independently selected from: hydrogen; alkyl; nitro; cyano; halogen; OR 

49 wherein R is the same as defined earlier; SR wherein R is the same as defined earlier; 

50 NHR wherein R is the same as defined earlier; COOR'; or COR' wherein R' is the same 

51 as defined above, or further, Yi and X 2 , Xi and Y 2 , Xi and X 2 may together form a ring 

52 fused with the ring A containing 3-5 carbon atoms within the ring and having 1-3 

53 heteroatoms selected from N, O or S; 

54 with a compound of Formula Ri \L (wherein Z is halogen) to gives the compound 

55 of Formula XHI (wherein Ri 1 is alkyl). 
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1 19. A method for the preparation of compounds of Formula XIV, 




Formula XIV q 



6 their pharmaceutically acceptable salts, pharmaceutically acceptable solvates, 

7 enantiomers, diastereomers or N-oxides, the method comprising: 



8 



reacting a compound of Formula VII 




NOH 



10 wherein 



11 Ri is selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; cyano; nitro; amino; 

12 substituted amino; hydroxyl; alkoxy; aryloxy; COR'; COOR' 

1 3 (wherein R' can be hydrogen, alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, 

14 aryl, aralkyl, heterocyclyl, (heterocyclyl)alkyl, or (heteroaryl)alkyl); 

15 aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl) alkyl; (heterocyclyl) alkyl; (CH^mOR' 

16 (wherein R' is as defined above, but also including hydroxy); C(=0)NR x R y 

17 (wherein R x and R y can be independently selected from hydrogen, alkyl, Ci* 

18 alkenyl, C 3 _6 alkynyl, (unsaturated cycloalkyl, aryl, arall<yl, heteroaryl, 

1 9 heterocyclyl, heteroarylalkyl, or heterocyclylalkyl); or 

20 (CH 2 ) m -C(0)R 3 

2 1 [wherein m is an integer in the range of 0-2 and R 3 can be optionally substituted 
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22 Rp or R<, (wherein R p can be a 4-12 membered (unsaturated monocyclic or 

23 bicyclic ring containing 1-4 heteroatom(s) selected from N, O and S wherein the 

24 ring can be attached to (CH 2 ) m C(=0) through N and can be a 4- 12 membered 

25 (unsaturated monocyclic or bicyclic ring containing 0-4 heteroatom(s) selected 

26 from the group consisting of N, O and S wherein the ring can be attached to 

27 (CH 2 ) m C(=0) through C) and wherein the substituents of R 3 can be one or more 

28 of: alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, halogen, hydroxyl, alkoxy, 

29 aryloxy, nitro, cyano, amino, substituted amino, hydroxyalkyl, oxo, acyl, 

30 optionally substituted amino (wherein the substituents are selected from C1-C6 

31 alkyl, aryl, aralkyl, or cycloalkyl), aryl, carboxyl, alkaryl, carbamoyl, alkyl ether, 

32 C(=0)NRsR6 (wherein R 5 and R$ are independently selected from hydrogen, 

33 alkyl, C 3 -6 alkenyl, C3-6 alkynyl, aryl, and aralkyl), optionally substituted 

34 monocyclic or bicyclic 4-12 membered carbocyclic ring system (wherein the 

35 optional substituent(s) is/are selected from alkyl, alkenyl, alkynyl, halogen, 

36 hydroxyl, and alkoxy), heteroaryl, heterocyclyl, heteroarylalkyl, or 

37 heterocyclylalkyl] ; 



38 R4 is selected from: hydrogen; alkyl; halogen; cyano; carboxy; or C(=0)NR x R y wherein 

39 R x andRy are the same as defined above; 

40 Xi and X 2 are independently selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; 

41 acyl; aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl)alkyl; or (heterocyclyl)alkyl; 

42 Yi and Y2 are independently selected from: hydrogen; alkyl; nitro; cyano; halogen; OR 

43 wherein R is the same as defined earlier, SR wherein R is the same as defined earlier; 

44 NHR wherein R is the same as defined earlier; COOR'; or COR' wherein R' is the same 

45 as defined above, or further, Yi and X 2 , X* and Y 2 , Xi and X 2 may together form a ring 

46 fused with the ring A containing 3-5 carbon atoms within the ring and having 1-3 

47 heteroatoms selected from N, O or S; 

48 with thiocaibonyl diimidazole and boron trifluoride etherate to give the compound 

49 of Formula XIV. 



) 
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1 20. A method for the preparation of compounds of Formula XV, 



4 
5 
6 
7 
8 
9 

10 




Formula XV 



their pharmaceutically acceptable salts, pharmaceutically acceptable solvates, 
enantiomers, diastereomers or N-oxides, the method comprising: 
reacting compounds of Formula VII 




NOH 



Y 2 

Formula VH 



11 

12 wherein 

13 Ri is selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; cyano; nitro; amino; 

14 substituted amino; hydroxyl; alkoxy; aryloxy, COR'; COOR' 

1 5 (wherein R' can be hydrogen, alkyl, alkenyl, alkynyl, (un)saturated cycloalkyl, 

16 aryl, aralkyl, heterocyclyl, (heterocyclyl)alkyl, or (heteroaryl)alkyl); 

1 7 aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl) alkyl; (heterocyclyl) alkyl; (CH 2 )i-40R' 

1 8 (wherein R' is as defined above, but also including hydroxy); C(=0)NR x R y 

1 9 (wherein R x and R y can be independently selected from hydrogen, alkyl, 

20 alkenyl, C 3 ^s alkynyl, (unsaturated cycloalkyl, aryl, aralkyl, heteroaryl, 

2 1 heterocyclyl, heteroarylalkyl, or heterocyclylalkyl); or 

22 (CH 2 ) m -C(=0)R 3 

23 [wherein m is an integer in the range of 0-2 and R 3 can be optionally substituted 

24 Rp or R, (wherein Rp can be a 4-12 membered (un)saturated monocyclic or 

25 bicyclic ring containing 1-4 heteroatom(s) selected from N, O and S wherein the 
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26 ring can be attached to (CH 2 )mC(=0) through N and Rq can be a 4-12 membered 

27 (unsaturated monocyclic or bicyclic ring containing 0-4 heteroatom(s) selected 

28 from the group consisting of N, O and S wherein the ring can be attached to 

29 (CH 2 )mC(=0) through C) and wherein the substituents of R 3 can be one or more 

30 of: alkyl, alkenyl, alkynyl, (un)saturated cycloalkyl, halogen, hydroxyl, alkoxy, 

3 1 aryloxy, nitro, cyano, amino, substituted amino, hydroxyalkyl, oxo, acyl, 

32 optionally substituted amino (wherein the substituents are selected from Q-Ce 

33 alkyl, aryl, aralkyl, or cycloalkyl), aryl, carboxyl, alkaryl, carbamoyl, alkyl ether, 

34 C(=0)NR 5 R6 (wherein R 5 and Re are independently selected from hydrogen, 

35 alkyl, C 3 . 6 alkenyl, C 3 ^s alkynyl, aryl, and aralkyl), optionally substituted 

36 monocyclic or bicyclic 4-12 membered carbocyciic ring system (wherein the 

37 optional substituent(s) is/are selected from alkyl, alkenyl, alkynyl, halogen, 

38 hydroxyl, and alkoxy), heteroaryi, heterocyclyl, heteroarylalkyl, or 
3 9 heterocyclylalkyl] ; 



40 R4 is selected from: hydrogen; alkyl; halogen; cyano; carboxy; or C(=0)NR x R y wherein 

41 R x andRy are the same as defined above; 

42 Xi and X 2 are independently selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; 

43 acyl; aryl; aralkyl; heteroaryi; heterocyclyl; (heteroaryl)alkyl; or (heterocyclyl)aIkyl; 

44 Yi and Y 2 are independently selected from: hydrogen; alkyl; nitro; cyano; halogen; OR 

45 wherein R is the same as defined earlier; SR wherein R is the same as defined earlier; 

46 NHR wherein R is the same as defined earlier; COOR'; or COR' wherein R' is the same 

47 as defined above, or further, Y x and X 2 , Xi and Y 2 , Xi and X 2 may together form a ring 

48 fused with the ring A containing 3-5 carbon atoms within the ring and having 1-3 

49 heteroatoms selected from N, O or S; 

50 with compounds of Formula (a) Rj 2 COOH; (b) Ri 2 COCl or (c) Ri 2 COOC 2 H 5 to 

5 1 give the compound of Formula XV (wherein Ri 2 is alkyl, cycloalkyl, aryl, 

52 heteroaryi or heterocyclyl). 
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1 21 . A method for the preparation of compounds of Formula XX, 

2 

3 

4 

5 

Y 2 

6 Formula XX 

7 their pharmaceutical^ acceptable salts, pharmaceutical^ acceptable solvates, 

8 enantiomers, diastereomers or N-oxides, 

9 wherein 

10 Ri is selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; cyano; nitro; amino; 

1 1 substituted amino; hydroxyl; alkoxy; aryloxy; COR'; COOR' 

12 (wherein R' can be hydrogen, alkyl, alkenyl, alkynyl, (un)saturated cycloalkyl, 

13 aryl, aralkyl, heterocyclyl, (heterocyclyl)alkyl, or (heteroaryl)alkyl); 

14 aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl) alkyl; (heterocyclyl) alkyl; (CH 2 )mOR' 

1 5 (wherein R' is as defined above, but also including hydroxy); C(=0)NR x R y 

1 6 (wherein R x and R y can be independently selected from hydrogen, alkyl, C 3 -6 

17 alkenyl, C 3 -6 alkynyl, (un)saturated cycloalkyl, aryl, aralkyl, heteroaryl, 

1 8 heterocyclyl, heteroarylalkyl, or heterocyclylalkyl); or 

19 (CH 2 ) m -C(=0)R 3 

20 [wherein m is an integer in the range of 0-2 and R 3 can be optionally substituted 

21 R p or Rq (wherein R p can be a 44 2 membered (unsaturated monocyclic or 

22 bicyclic ring containing 1-4 heteroatom(s) selected from N, O and S wherein the 

23 ring can be attached to (CH 2 ) m C(=0) through N and Rq can be a 4-12 membered 

24 (unsaturated monocyclic or bicyclic ring containing 0-4 heteroatom(s) selected 

25 from the group consisting of N, O and S wherein the ring can be attached to 

26 (CH 2 ) m C(=0) through C) and wherein the substituents of R 3 can be one or more 

27 of: alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, halogen, hydroxyl, alkoxy, 

28 aryloxy, nitro, cyano, amino, substituted amino, hydroxyalkyl, oxo, acyl, 

29 optionally substituted amino (wherein the substituents are selected from C1-C6 

30 alkyl, aryl, aralkyl, or cycloalkyl), aryl, carboxyl, alkaryl, carbamoyl, alkyl ether, 

3 1 C(=0)NR 5 R6 (wherein R 5 and R$ are independently selected from hydrogen, 
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32 alkyl, C 3 -s alkenyl, C 3 -6 alkynyl, aryl, and aralkyl), optionally substituted 

3 3 x monocyclic or bicyclic 4- 1 2 membered carbocyclic ring system (wherein the 

34 optional substituent(s) is/are selected from alkyl, alkenyl, alkynyl, halogen, 

35 hydroxyl, and alkoxy), heteroaryl, heterocyclyl, heteroarylalkyl, or 

36 heterocyclylalkyl]; 

37 R4 is selected from: hydrogen; alkyl; halogen; cyano; carboxy; or C(=0)NR x R y wherein 

38 R x andRy are the same as defined above; 

39 Xi and X 2 are independently selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalky 

40 acyl; aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl)alkyl; or (heterocyclyl)alkyl; 

41 Yi and Y 2 are independently selected from: hydrogen; alkyl; nitro; cyano; halogen; OR 

42 wherein R is the same as defined earlier; SR wherein R is the same as defined earlier; 

43 NHR wherein R is the same as defined earlier; COOR'; or COR' wherein R' is the same 

44 as defined above, or further, Yi and X 2 , Xi and Y 2 , Xi and X 2 may together form a ring 

45 fused with the ring A containing 3-5 carbon atoms within the ring and having 1-3 

46 heteroatoms selected from N, O or S; and 

47 Rj 2 is alkyl, cycloalkyl, aryl, heteroaryl or heterocyclyl; 



48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 



the method comprising: 

reacting a compound of Formula IV with a compound of Formula XVI 



N— OH 





(CH 2 )n 



Y 2 

Formula IV 



Formula XVI 



to give a compound of Formula XVII; 




Y 2 

Formula XVII 
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62 

63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
1 

2 
3 
4 
5 
6 
7 
8 
9 
10 



22. 



treating the compound of Formula XVII with potassium phthalamide to give a 
compound of Formula XVIII; 




Y2 Formula XVHI 

treating the compound of Formula XVIII with a hydrazine hydrate to give a 

compound of Formula XDC; and 




NH 2 



Formula XIX 



treating the compound of Formula XIX with a compound of Formula R12COCI or 

R12COOH to give the compound of Formula XX. 

A method for the preparation of compounds of Formula XXDI, 




Y 2 

Formula XXm 



their pharmaceutical^ acceptable salts, pharmaceutical^ acceptable solvates, 

enantiomers, diastereomers or N-oxides, 

wherein 



11 R! is selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloaUcyl; cyano; nitro; amino; 

12 substituted amino; hydroxyl; alkoxy; aryloxy; COR'; COOR' 

1 3 (wherein R' can be hydrogen, alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, 
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14 aryl, aralkyl, heterocyclyl, (heterocyclyl)alkyl, or (heteroaryl)alkyl); 

15 aryi; aralkyl; heteroaryl; heterocyclyl; (heteroaryl) alkyl; (heterocyclyl) alkyl; (CH 2 )i-40R f 

16 (wherein R' is as defined above, but also including hydroxy); C(=0)NR x R y 

17 (wherein R x and R y can be independently selected from hydrogen, alkyl, C 3 -6 

18 alkenyl, C 3 _6 alkynyl, (un)saturated cycloalkyl, aryl, aralkyl, heteroaryl, 

1 9 heterocyclyl, heteroarylalkyl, or heterocyclylalkyl) ; or 

20 (CH 2 VC(=0)R 3 

21 [wherein m is an integer in the range of 0-2 and R 3 can be optionally substituted 

22 R p or Rq (wherein Rp can be a 4- 12 membered (un)saturated monocyclic or 

23 bicyclic ring containing 1 -4 heteroatom(s) selected from N, O and S wherein the 

24 ring can be attached to (CH 2 ) m C(=0) through N and Rq can be a 4- 1 2 membered 

25 (unsaturated monocyclic or bicyclic ring containing 0-4 heteroatom(s) selected 

26 from the group consisting of N, O and S wherein the ring can be attached to 

27 (CH 2 ) m C(=0) through C) and wherein the substituents of R 3 can be one or more 

28 of: alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, halogen, hydroxyl, alkoxy, 

29 aryloxy, nitro, cyano, amino, substituted amino, hydroxyalkyl, oxo, acyl, 

30 optionally substituted amino (wherein the substituents are selected from C1-C6 

31 alkyl, aryl, aralkyl, or cycloalkyl), aryl, carboxyl, alkaryl, carbamoyl, alkyl ether, 

32 C(=0)NR 5 R$ (wherein R 5 and R<s are independently selected from hydrogen, 

33 alkyl, C 3 -6 alkenyl, C 3 ^ alkynyl, aryl, and aralkyl), optionally substituted 

34 monocyclic or bicyclic 4-12 membered carbocyclic ring system (wherein the 

35 optional substituent(s) is/are selected from alkyl, alkenyl, alkynyl, halogen, 

36 hydroxyl, and alkoxy), heteroaryl, heterocyclyl, heteroarylalkyl, or 

37 heterocyclylalkyl]; 



38 R» is selected from: hydrogen; alkyl; halogen; cyano; carboxy; or C(=0)NR x R y wherein 

39 R x and R y are the same as defined above; 

40 Xi and X 2 are independently selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; 

41 acyl; aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl)alkyl; or (heterocyclylalkyl; 

42 Yi and Y 2 are independently selected from: hydrogen; alkyl; nitro; cyano; halogen; OR 

43 wherein R is the same as defined earlier; SR wherein R is the same as defined earlier; 

44 NHR wherein R is the same as defined earlier; COOR'; or COR' wherein R' is the same 
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45 as defined above, or further, Yi and X 2 , Xi and Y 2 , Xi and X 2 may together form a ring 

46 fused with the ring A containing 3-5 carbon atoms within the ring and having 1-3 

47 heteroatoms selected from N, O or S; and 

48 Rn is alkyl, aryl or heteroaryl; 



49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

62 



2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 



the method comprising 

reacting compounds of Formula XXI with hydroxylamine hydrochloride to give 
compounds of Formula XXII , 



NH-, 



Formula XXI 




OH 



Ri3 

Formula 3 

which on reaction with compounds of Formula VI (when Rr is COOH), 




Formula VI 



gives compounds of Formula XXIII. 



1 23 . A method for the preparation of compounds of Formula XXIV, 




Y 2 

Formula XXIV 

their pharmaceutical^ acceptable salts, pharmaceutical^ acceptable solvates, 

enantiomers, diastereomers or N-oxides, 

wherein 

Ri is selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; cyano; nitro; amino; 
substituted amino; hydroxyl; alkoxy; aryloxy; COR'; COOR' 

(wherein R' can be hydrogen, alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, 
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13 aryl, aralkyl, heterocyclyl, (heterocyclylalkyl, or (heteroarylalkyl); 

14 aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl) alkyl; (heterocyclyl) alkyl; (CH 2 )mOR' 

15 (wherein R' is as defined above, but also including hydroxy); C(=0)NR x R y 

16 (wherein R x and R y can be independently selected from hydrogen, alkyl, C3.6 

17 alkenyl, C 3 . 6 alkynyl, (unsaturated cycloalkyl, aryl, aralkyl, heteroaryl, 

1 8 heterocyclyl, heteroarylalkyl, or heterocyclylalkyl); or 

19 (CH2VC(=0)R3 

20 [wherein m is an integer in the range of 0-2 and R 3 can be optionally substituted 

21 R p or Rq (wherein R p can be a 4-12 membered (unsaturated monocyclic or 

22 bicyclic ring containing 1-4 heteroatom(s) selected from N, O and S wherein the 

23 ring can be attached to (CH 2 ) m C(=0) through N and Rq can be a 4-12 membered 

24 (unsaturated monocyclic or bicyclic ring containing 0-4 heteroatom(s) selected 

25 from the group consisting of N, O and S wherein the ring can be attached to 

26 (CH 2 )mC(=0) through C) and wherein the substituents of R 3 can be one or more 

27 of: alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, halogen, hydroxyl, alkoxy, 

28 aryloxy, nitro, cyano, amino, substituted amino, hydroxyalkyl, oxo, acyl, 

29 optionally substituted amino (wherein the substituents are selected from C\-Ce 

30 alkyl, aryl, aralkyl, or cycloalkyl), aryl, carboxyl, alkaryl, carbamoyl, alkyl ether, 

3 1 C(=0)NR 5 R<> (wherein R 5 and R6 are independently selected from hydrogen, 

32 alkyl, C 3 -6 alkenyl, C 3 ^ alkynyl, aryl, and aralkyl), optionally substituted 

33 monocyclic or bicyclic 4-12 membered carbocyclic ring system (wherein the 

34 optional substituent(s) is/are selected from alkyl, alkenyl, alkynyl, halogen, 

35 hydroxyl, and alkoxy), heteroaryl, heterocyclyl, heteroarylalkyl, or 

36 heterocyclylalkyl]; 



37 R4 is selected from: hydrogen; alkyl; halogen; cyano; carboxy; or C(=0)NR x R y wherein 

38 R x andRy are the same as defined above; 

39 Xi and X 2 are independently selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; 

40 acyl; aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl)alkyl; or (heterocyclylalkyl; 

41 Yi and Y 2 are independently selected from: hydrogen; alkyl; nitro; cyano; halogen; OR 

42 wherein R is the same as defined earlier; SR wherein R is the same as defined earlier; 

43 NHR wherein R is the same as defined earlier; COOR'; or COR' wherein R' is the same 
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44 as defined above, or further, Y 2 and X2, Xi and Y2, X\ and X 2 may together form a ring 

45 fused with the ring A containing 3-5 carbon atoms within the ring and having 1-3 

46 heteroatoms selected from N,0 or S; 

47 the method comprising: 

48 reacting a compound of Formula VI (when Rr is CN) 

49 x 2 ^ y, 

50 °. 
51 
52 
53 

Formula VI 

54 with NH2CH2CH2SH. HC1 to give the compounds of Formula XXIV. 

55 24. A method for the preparation of compounds of Formula XXV, 

56 X \ f /-O 
57 
58 
59 

60 Formula XXV M ' 4 

61 their pharmaceutical^ acceptable salts, pharmaceutically acceptable solvates, 

62 enantiomers, diastereomers or N-oxides, 

63 wherein 

64 R x is selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; cyano; nitro; amino; 

65 substituted amino; hydroxyl; alkoxy; aryloxy; COR'; COOR' 

66 (wherein R' can be hydrogen, alkyl, alkenyl, alkynyl, (un)saturated cycloalkyl, 

67 aryl, aralkyl, heterocyclyl, (heterocyclyl)alkyl, or (heteroaryl)alkyl); 

68 aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl) alkyl; (heterocyclyl) alkyl; (CH 2 ) M OR' 

69 (wherein R' is as defined above, but also including hydroxy); C(=0)NR x R y 

70 (wherein R x and R y can be independently selected from hydrogen, alkyl, C3-6 

71 alkenyl, C3-6 alkynyl, (unsaturated cycloalkyl, aryl, aralkyl, heteroaryl, 

72 heterocyclyl, heteroarylalkyl, or heterocyclylalkyl); or 

73 (CH 2 ) m -C(=0)R 3 

74 [wherein m is an integer in the range of 0-2 and R 3 can be optionally substituted 
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75 R p or Rq (wherein Rp can be a 4-1 2 membered (unsaturated monocyclic or 

76 ' bicyclic ring containing 1-4 heteroatom(s) selected from N, O and S wherein the 

77 ring can be attached to (CH 2 ) m C(=0) through N and R^ can be a 4-12 membered 

78 (unsaturated monocyclic or bicyclic ring containing 0-4 heteroatom(s) selected 

79 from the group consisting of N, O and S wherein the ring can be attached to 

80 (CH 2 ) m C(=0) through C) and wherein the substituents of R3 can be one or more 

81 of: alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, halogen, hydroxyl, alkoxy, 

82 aryloxy, nitro, cyano, amino, substituted amino, hydroxyalkyl, oxo, acyl, 

83 optionally substituted amino (wherein the substituents are selected from C1-C6 

84 alkyl, aryl, aralkyl, or cycloalkyl), aryl, carboxyl, alkaryl, carbamoyl, alkyl ether, 

85 C(=0)NR 5 R6 (wherein R 5 and R* are independently selected from hydrogen, 

86 alkyl, C3-6 alkenyl, C3.6 alkynyl, aryl, and aralkyl), optionally substituted 

87 monocyclic or bicyclic 4-12 membered carbocyclic ring system (wherein the 

88 optional substituent(s) is/are selected from alkyl, alkenyl, alkynyl, halogen, 

89 hydroxyl, and alkoxy), heteroaryl, heterocyclyl, heteroarylalkyl, or 

90 heterocyclylalkyl]; 



91 R4 is selected from: hydrogen; alkyl; halogen; cyano; carboxy; or C(=0)NR x R y wherein 

92 R x and R y are the same as defined above; 

93 Xi and X 2 are independently selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; 

94 acyl; aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl)alkyl; or (heterocyclyl)alkyl; 

95 Yi and Y 2 are independently selected from: hydrogen; alkyl; nitro; cyano; halogen; OR 

96 wherein R is the same as defined earlier; SR wherein R is the same as defined earlier; 

97 NHR wherein R is the same as defined earlier; COOR'; or COR' wherein R' is the same 

98 as defined above, or further, Yi and X 2 , Xi and Y 2 , Xi and X 2 may together form a ring 

99 fused with the ring A containing 3-5 carbon atoms within the ring and having 1 -3 

100 heteroatoms selected from N, O or S; 

1 01 the method comprising: 
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102 



103 
104 
105 

1 

2 
3 

.4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 



reacting a Formula VI 




Y 2 

Formula VI 



25. 



(wherein Rr is COOH) with NH 2 NHCSNHRi 4 (wherein Ri 4 represents hydrogen, 
alkyl or cycloalkyl) to give the compound of Formula XXV. 
A method for the preparation of compounds of Formula XXVII, 




Y 2 

Formula XXVII 



their pharmaceutically acceptable salts, pharmaceutically acceptable solvates, 

enantiomers, diastereomers or N-oxides, 

wherein 

Ri is selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; cyano; nitro; amino; 

substituted amino; hydroxyl; alkoxy; aryloxy; COR'; COOR' 

(wherein R' can be hydrogen, alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, 
aryl, aralkyl, heterocyclyl, (heterocyclyl)alkyl, or (heteroaryl)alkyl); 

aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl) alkyl; (heterocyclyl) alkyl; (CH 2 )i^OR' 

(wherein R' is as defined above, but also including hydroxy); C(=0)NR x Ry 

(wherein R x and R y can be independently selected from hydrogen, alkyl, C3-6 
alkenyl, alkynyl, (un)saturated cycloalkyl, aryl, aralkyl, heteroaryl, 
heterocyclyl, heteroarylalkyl, or heterocyclylalkyl); or 

(CH 2 VC(=0)R 3 

[wherein m is an integer in the range of 0-2 and R 3 can be optionally substituted 
Rp or Rq (wherein R p can be a 4-12 membered (un)saturated monocyclic or 
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23 bicyclic ring containing 1-4 heteroatom(s) selected from N, O and S wherein the 

24 ring can be attached to (CH 2 ) m C(=0) through N and Rq can be a 4-12 membered 

25 (unsaturated monocyclic or bicyclic ring containing 0-4 heteroatom(s) selected 

26 from the group consisting of N, O and S wherein the ring can be attached to 

27 (CH2)mC(=0) through C) and wherein the substituents of R3 can be one or more 

28 of: alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, halogen, hydroxyl, alkoxy, 

29 aryloxy, nitro, cyano, amino, substituted amino, hydroxyalkyl, oxo, acyl, 

30 optionally substituted amino (wherein the substituents are selected from Ci-Ce 

3 1 alkyl, aryl, aralkyl, or cycloalkyl), aryl, carboxyl, alkaryl, carbamoyl, alkyl ether, 

32 C(=0)NR5R6 (wherein R 5 and are independently selected from hydrogen, 

33 alkyl, C3-6 alkenyl, C3-6 alkynyl, aryl, and aralkyl), optionally substituted 

34 monocyclic or bicyclic 4-12 membered carbocyclic ring system (wherein the 

35 optional substituents) is/are selected from alkyl, alkenyl, alkynyl, halogen, 

36 hydroxyl, and alkoxy), heteroaryl, heterocyclyl, heteroarylalkyl, or 

37 . heterocyclylalkyl]; 



38 R4 is selected from: hydrogen; alkyl; halogen; cyano; carboxy; or C(=0)NR x R y wherein 

39 R x and R y are the same as defined above; 

40 Xi and X 2 are independently selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; 

41 acyl; aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl)alkyl; or (heterocyclyl)alkyl; 

42 Yi and Y2 are independently selected from: hydrogen; alkyl; nitro; cyano; halogen; OR 

43 wherein R is the same as defined earlier; SR wherein R is the same as defined earlier; 

44 NHR wherein R is the same as defined earlier; COOR'; or COR' wherein R' is the same 

45 as defined above, or further, Yi and X2, Xi and Y2, Xi and X 2 may together form a ring 

46 fused with the ring A containing 3-5 carbon atoms within the ring and having 1 -3 

47 heteroatoms selected from N, O or S; 

48 the method comprising: 



Patent g" WO 2005/051931 ifiie://J:\Leyai\Fiies - Paiferii'\400-43a\RLL-4i7',Cit6d references for 417, 544, 912, 36-1, .361 .1\WO05-051931.cpc l Page 100 of 106 

• St" ... 

WO 2005/051931 PCT/IB2004/003893 



99 



49 
50 
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52 
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1 



reacting a compound of Formula VI 




(wherein Rr is CHO) with hydroxylamine hydrochloride to give a compound of 
Formula XXVI; and 




NOH 



Y 2 

Formula XXVI 



26. 



reacting the compound of Formula XXVI with methacrylonitrile to give the 
compound of Formula XXVII. 

A method for the preparation of compounds of Formula XXEX, 



3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 




•at 



Formula XXIX 



their pharmaceutically acceptable salts, pharmaceutically acceptable solvates, 

enantiomers, diastereomers or N-oxides, 

wherein 

Ri is selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloallcyl; cyano; nitro; amino; 

substituted amino; hydroxyl; alkoxy, aryloxy; COR'; COOR' 

(wherein R' can be hydrogen, alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, 
aryl, aralkyl, heterocyclyl, (heterocyclyl)alkyl, or (heteroaryl)alkyl); 
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15 aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryi) alkyl; (heterocyclyl) 

16 (wherein R' is as defined above, but also including hydroxy); C(=0)NR x R y 

17 (wherein R x and R y can be independently selected jfrom hydrogen, alkyl, C 3 .6 

18 alkenyl, C 3 _ 6 alkynyl, (un)saturated cycloalkyl, aryl, aralkyl, heteroaryl, 

1 9 heterocyclyl, heteroarylalkyl, or heterocyclylalkyl) ; or 

20 (CH 2 ) m -C(=0)R 3 

21 [wherein m is an integer in the range of 0-2 and R3 can be optionally substituted 

22 . Rp or R<j (wherein Rp can be a 4-12 membered (unsaturated monocyclic or 

23 bicyclic ring containing 1-4 heteroatom(s) selected from N, O and S wherein the 

24 ring can be attached to (CH 2 ) m C(=0) through N and Rq can be a 4-12 membered 

25 (unsaturated monocyclic or bicyclic ring containing 0-4 heteroatom(s) selected 

26 from the group consisting of N, O and S wherein the ring can be attached to 

27 (CH 2 ) m C(=0) through C) and wherein the substituents of R3 can be one or more 

28 of: alkyl, alkenyl, alkynyl, (un)saturated cycloalkyl, halogen, hydroxyl, alkoxy, 

29 aryloxy, nitro, cyano, amino, substituted amino, hydroxyalkyl, oxo, acyl, 

30 optionally substituted amino (wherein the substituents are selected from C r C6 

alkyl, aryl, aralkyl, or cycloalkyl), aryl, caiboxyl, alkaryl, carbamoyl, alkyl ether, 

32 C(=0)NRsR6 (wherein R 5 and R6 are independently selected from hydrogen, 

33 alkyl, C 3 ^ alkenyl, C 3 ^ alkynyl, aryl, and aralkyl), optionally substituted 

34 monocyclic or bicyclic 4-12 membered carbocyclic ring system (wherein the 

35 optional substituent(s) is/are selected from alkyl, alkenyl, alkynyl, halogen, 

36 hydroxy!, and alkoxy), heteroaryl, heterocyclyl, heteroarylalkyl, or 

37 heterocyclylalkyl]; 

38 R4 is selected from: hydrogen; alkyl; halogen; cyano; carboxy; or C(=0)NR x R y wherein 

39 R x andR y are the same as defined above; 

40 X! and X 2 are independently selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; 

41 acyl; aryl; aralkyl; heteroaryl; heterocyclyl; (heteroarylalkyl; or (heterocyclylalkyl; 

42 Yi and Y 2 are independently selected from: hydrogen; alkyl; nitro; cyano; halogen; OR 

43 wherein R is the same as defined earlier; SR wherein R is the same as defined earlier; 

44 NHR wherein R is the same as defined earlier; COOR; or COR' wherein R' is the same 

45 as defined above, or further, Yi and X 2 , Xi and Y 2 , Xi and X 2 may together form a ring 
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46 fused with the ring A containing 3-5 carbon atoms within the ring and having 1 -3 

47 heteroatoms selected from N, O or S; 



48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
1 

2 
3 
4 
5 
6 
7 
8 
9 



the method comprising: 

reacting a compound of Formula VIE 




NHNH, 



Y 2 

Formula Vm 



with ethylmethylketone to give a compound of Formula XXVIU; and 




NH — N 




Y 2 

Formula XXVUI 

treating the compound of Formula XXVUI with acetic anhydride to give the 
compound of Formula XXIX. 
27 . A process for the preparation of compounds of Formula XXX, 




N— H 



Y 2 

Formula XXX 

their pharmaceutically acceptable salts, pharmaceutically acceptable solvates, 

enantiomers, diastereomers or N-oxides, 

wherein 



10 Ri is selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; cyano; nitro; amino; 

1 1 substituted amino; hydroxyl; alkoxy, aryloxy; COR'; COOR' 

12 (wherein R' can be hydrogen, alkyl, alkenyl, alkynyl, (un)saturated cycloalkyl, 
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13 aryl, aralkyl, heterocyclyl, (heterocyclyl)alkyl, or (heteroaryl)alkyl); 

14 aiyl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl) alkyl; (heterocyclyl) alkyl; (CH 2 )mOR' 

15 (wherein R' is as defined above, but also including hydroxy); C(=0)NR x R y 

16 (wherein R x and R y can be independently selected from hydrogen, alkyl, C3^ 

17 alkenyl, C3-6 alkynyl, (un)saturated cycloalkyl, aryl, aralkyl, heteroaryl, 

18 heterocyclyl, heteroarylalkyl, or heterocyclylalkyl); or 

19 (CH 2 ) m .C(=0)R3 

20 [wherein m is an integer in the range of 0-2 and R3 can be optionally substituted 

21 Rp or Rq (wherein Rp can be a 4-12 membered (unsaturated monocyclic or 

22 bicyclic ring containing 1-4 heteroatom(s) selected from N, O and S wherein the 

23 ring can be attached to (CH 2 )mC(=0) thrqugh N and Rq can be a 4-12 membered 

24 (unsaturated monocyclic or bicyclic ring containing 0-4 heteroatom(s) selected 

25 from the group consisting of N, O and S wherein the ring can be attached to 

26 (CH2) m C( ; =0) through C) and wherein the substituents of R 3 can be one or more 

27 of: alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, halogen, hydroxyl, alkoxy, 

28 aryloxy, nitro, cyano, amino, substituted amino, hydroxyalkyl, oxo, acyl, 

29 optionally substituted amino (wherein the substituents are selected from C1-C6 

30 alkyl, aryl, aralkyl, or cycloalkyl), aryl, carboxyl, alkaryl, carbamoyl, alkyl ether, 

31 C(=0)NR5R6 (wherein R5 and R$ are independently selected from hydrogen, 

32 alkyl, C3-6 alkenyl, C3.6 alkynyl, aryl, and aralkyl), optionally substituted 

33 monocyclic or bicyclic 4-12 membered carbocyclic ring system (wherein the 

34 optional substituent(s) is/are selected from alkyl, alkenyl, alkynyl, halogen, 

35 hydroxyl, and alkoxy), heteroaryl, heterocyclyl, heteroarylalkyl, or 

36 heterocyclylalkyl] ; 

37 R4 is selected from: hydrogen; alkyl; halogen; cyano; carboxy, or C(=0)NR x R y wherein 

38 R x and R y are the same as defined above; 

39 Xi and X 2 are independently selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; 

40 acyl; aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl)alkyl; or (heterocyclyl)alkyl; 

41 Yi and Y 2 are independently selected from: hydrogen; alkyl; nitro; cyano; halogen; OR 

42 wherein R is the same as defined earlier; SR wherein R is the same as defined earlier; 

43 NHR wherein R is the same as defined earlier; COOR'; or COR' wherein R' is the same 
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44 as defined above, or further, Yi and X2, Xi and Y2, X] and X2 may together form a ring 

45 fused with the ring A containing 3-5 carbon atoms within the ring and having 1 -3 

46 heteroatoms selected from N, O or S; 

47 the method comprising reacting a compound of Formula VIII 



\ 

0. 



x, 



\ 



MHNH 2 



Formula VIII 



48 
49 
1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 



28. 



with carbon disulphide to give the compound of Formula XXX. 
A method for the preparation of compounds of Formula XXXI, 




Formula XXXI 

their pharmaceutically acceptable salts, pharmaceutically acceptable solvates, 

enantiomers, diastereomers orN-oxides, 

wherein 

* 

Ri is selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; cyano; nitro; amino; 

substituted amino; hydroxyl; alkoxy; aryloxy; COR'; COOR' 

(wherein R' can be hydrogen, alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, 
aryl, aralkyl, heterocyclyl, (heterocyclyl)alkyl, or (heteroaryl)alkyl); 

aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl) alkyl; (heterocyclyl) alkyl; (CH2)mOR / 

(wherein R' is as defined above, but also including hydroxy); C(=0)lS|R x Ry 

(wherein R x and R y can be independently selected from hydrogen, alkyl, C3.6 
alkenyl, C3-6 alkynyl, (unsaturated cycloalkyl, aryl, aralkyl, heteroaryl, 
heterocyclyl, heteroarylalkyl, or heterocyclylalkyl); or 
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20 . (OT 2 )te-C(=0)R3 

2 1 [wherein m is an integer in the rang6 of 0-2 and R 3 can be optionally substituted 

22 Rp or (wherein Rp can be a 4-12 membered (unsaturated monocyclic or 

23 bicyclic ring containing 1-4 heteroatom(s) selected from N, O and S wherein the 

24 ring can be attached to (CH 2 kC(=0) through N and can be a 4-12 membered 

25 (unsaturated monocyclic or bicyclic ring containing 0-4 heteroatom(s) selected 

26 from the group consisting of N, O and S wherein the ring can be attached to 

27 (CH 2 ) m C(=0) through C) and wherein the substituents of R3 can be one or more 

28 of: alkyl, alkenyl, alkynyl, (unsaturated cycloalkyl, halogen, hydroxy!, alkoxy, 

29 aryloxy, nitro, cyano, amino, substituted amino, hydroxyalkyl, oxo, acyl, 

30 optionally substituted amino (wherein the substituents are selected from d-C 6 

31 alk yl aryl, aralkyl, or cycloalkyl), aryl, carboxyl, alkaryl, carbamoyl, alkyl ether, 

3 2 C(=0)NR 5 R<$ (wherein R 5 and R* are independently selected from hydrogen, 

33 alkyl, C 3 . 6 alkenyl, C3-6 alkynyl, aryl, and aralkyl), optionally substituted 

34 monocyclic or bicyclic 4-12 membered carbocyclic ring system (wherein the 

35 optional substituent(s) is/are selected from alkyl, alkenyl, alkynyl, halogen, 

36 hydroxyl, and alkoxy), heteroaryl, heterocyclyl, heteroarylalkyl, or 

3 7 heterocyclylalkyl]; 

38 R4 is selected from: hydrogen; alkyl; halogen; cyano; carboxy, or C(=0)NR x R y wherein 

39 R x and R y are the same as defined above; 

40 Xi and X 2 are independently selected from: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; 

41 acyl; aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl)alkyl; or (heterocyclyl)alkyl; 

42 Yi and Y 2 are independently selected from: hydrogen; alkyl; nitro; cyano; halogen; OR 

43 wherein R is the same as defined earlier; SR wherein R is the same as defined earlier; 

44 NHR wherein R is the same as defined earlier; COOR'; or COR' wherein R' is the same 

j 

45 as defined above, or further, Yi and X 2 , Xj and Y 2 , Xj and X 2 may together form a ring 

46 fused with the ring A containing 3-5 carbon atoms within the ring and having 1-3 

47 heteroatoms selected from N, O or S; 

4 8 the method comprising: 
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49 
50 

51 
52 
53 
54 
55 
56 



treating a compound of Formula XXX 




— H 



Y 2 

Formula XXX 



with hydrazine hydrate to give the compounds of Formula XXXI. 



9 



